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COMPARATIVE GENE TRANSCRIPT ANALYSIS 
1. FIELD OF INVENTION 

The present invention is in the field of molecular 
biology and computer science; more particularly, the 
5 present invention describes methods of analyzing gene 

transcripts and diagnosing the genetic expression of cells 
and tissue. 

2. BACKGROUND OF THE INVENTION 

Until very recently, the history of molecular biology 
10 has been written one gene at a time. Scientists have 
observed the cell's physical changes, isolated mixtures 
from the cell or its milieu, purified proteins, sequenced 
proteins and therefrom constructed probes to look for the 
. corresponding gene. 

15 Recently, different nations have set up massive 

projects to sequence the billions of bases in the human 
genome. These projects typically begin with dividing the 
genome into large portions of chromosomes and then 
determining the sequences of these pieces, which are then 
20 analyzed for identity with known proteins or portions 

thereof, known as motifs. Unfortunately, the majority of 
genomic DNA does not encode proteins and though it is 
postulated to have some effect on the cell's ability to 
make protein, its relevance to medical applications is not 
25 understood at this time. 

A third methodology involves sequencing only the 
transcripts encoding the cellular machinery actively 
involved in making protein, namely the mRNA. The advantage 
is that the cell has already edited out all the non-coding 
30 DNA, and it is relatively easy to identify the protein- 
coding portion of the RNA. The utility of this approach 
was not immediately obvious to genomic researchers. In 
fact, when cDNA sequencing was initially proposed, the 
method was roundly denounced by those committed to genomic 
35 sequencing. For example, the head of the U.S. Human Genome 
project discounted CDNA sequencing as not valuable and 
refused to approve funding of projects. 

In this disclosure, we teach methods for analyzing 
DNA, including cDNA libraries. Based on our analyses and 
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research, we see each individual gene product as a "pixel'*' 
of information, which relates to the expression of that, 
and only that, gene. We teach herein, methods whereby the 
individual "pixels" of gene expression information can be 
5 combined into a single gene transcript "image," in which 
each of the individual genes can be visualized 
simultaneously and allowing relationships between the gene 
pixels to be easily visualized and understood. 

We further teach a new method which we call electronic 
10 subtraction. Electronic subtraction will enable the gene 
researcher to turn a single image into a moving picture, 
one which describes the temporality or dynamics of gene 
expression, at the level of a cell or a whole tissue. It 
is that sense of "motion" of cellular machinery on the 
15 scale of a cell or organ which constitutes the new 

invention herein. This constitutes a new view into the 
process of living cell physiology and one which holds great 
promise to unveil and discover new therapeutic and 
diagnostic approaches in medicine. 

20 We teach another method which we call "electronic 

northern," which tracks the expression of a single gene 
across many types of cells and tissues. 

Nucleic acids (DNA and RNA) carry within their 
sequence the hereditary information and are therefore the 
25 prime molecules of life. Nucleic acids are found in all 

living organisms including bacteria, fungi, viruses, plants 
and animals. It is of interest to determine the relative 
abundance of different discrete nucleic acids in different 
cells, tissues and organisms over time under various 
30 conditions, treatments and regimes. 

All dividing cells in the human body contain the same 
set of 23 pairs of chromosomes, it is estimated that these 
autosomal and sex chromosomes encode approximately 100,000 
genes. The differences among different types of cells are 
35 believed to reflect the differential expression of the 
100,000 or so genes. Fundamental questions of biology 
could be answered by understanding which genes are 
transcribed and knowing the relative abundance of 
transcripts in different cells. 
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Previously, the art has only provided for the analysis 
of a few known genes at a time by standard molecular 
biology techniques such as PCR, northern blot analysis, or 
other types of DNA probe analysis such as in situ 
5 hybridization. Each of these methods allows one to analyze 
the transcription of only known genes and/or small numbers 
of genes at a time. Nucl. Acids Res. 12, 7097-7104 (1991); 
Nucl . Acids Res. 18, 4833-42 (1990); Nucl. Acids Res. 18, 
2789-92 (1989) ; European J. Neuroscience 2., 1063-1073 
10 (1990); Analytical Biochem. 187 . 364-73 (1990); Genet. 

Annals Techn. Appl. 1, 64-70 (1990); GATA “S, ( 4 ) , 129-33 
(1991); Proc. Natl. Acad. Sci. USA M, 1696-1700 (1988); 
Nucl. Acids Res. 12, 1954 (1991); Proc. Natl. Acad. Sci. 

USA £8# 1943-47 (1991); Nucl. Acids Res. 1£, 6123-27 
15 (1991); Proc. Natl. Acad. Sci. USA 85 , 5738-42 (1988); 

Nucl. Acids Res. n, 10937 (1988). 

Studies of the number and types of genes whose 
transcription is induced or otherwise regulated during cell 
processes such as activation, differentiation, aging, viral 
20 transformation, morphogenesis, and mitosis have been 

pursued for many years, using a variety of methodologies. 
One of the earliest methods was to isolate and analyze 
levels of the proteins in a cell, tissue, organ system, or 
even organisms both before and after the process of 
25 interest. One method of analyzing multiple proteins in a 
sample is using 2-dimensional gel electrophoresis, wherein 
proteins can be, in principle, identified and quantified as 
individual bands, and ultimately reduced to a discrete 
signal. At present, 2-dimensional analysis only resolves 
30 approximately 15% of the proteins. In order to positively 
analyze those bands which are resolved, each band must be 
excised from the membrane and subjected to protein sequence 
analysis using Edman degradation. Unfortunately, most of 
the bands were present in quantities too small to obtain a 
35 reliable sequence, and many of those bands contained more 
than one discrete protein. An additional difficulty is 
that many of the proteins were blocked at the 
amino-terminus, further complicating the sequencing 
process . 
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Analyzing differentiation at the gene transcription 
level has overcome many of these disadvantages and 
drawbacks, since the power of recombinant DNA technology 
allows amplification of signals containing very small 
amounts of material. The most common method, called 
"hybridization subtraction," involves isolation of mRNA 
from the biological specimen before (B) and after (A) the 
developmental process of interest, transcribing one set of 
mRNA into cDNA, subtracting specimen B from specimen A 
(mRNA from cDNA) by hybridization, and constructing a cDNA 
library from the non-hybridizing mRNA fraction. Many 
different groups have used this strategy successfully, and 
a variety of procedures have been published and improved 
upon using this same basic scheme. Nucl. Acids Res. 19 . 
7097-7104 (1991); Nucl. Acids Res. 1£, 4833-42 (1990); 

Nucl. Acids Res. l£, 2789-92 (1989); European J. 
Neuroscience g, 1063-1073 (1990); Analytical Biochem. 187 . 
364-73 (1990); Genet. Annals Techn. Appl. 7, 64-70 (1990); 
GATA fi(4) , 129-33 (1991); Proc. Natl. Acad. Sci. USA 8S, 
1696-1700 (1988); Nucl. Acids Res. 1£, 1954 (1991); Proc. 
Natl. Acad. Sci. USA M/ 1943-47 (1991); Nucl. Acids Res. 
11, 6123-27 (1991); Proc. Natl. Acad. Sci. USA 85, 5738-42 
(1988); Nucl. Acids Res. 16, 10937 (1988). 

Although each of these techniques have particular 
strengths and weaknesses, there are still some limitations 
and undesirable aspects of these methods: First, the time 

and effort required to construct such libraries is quite 
large. Typically, a trained molecular biologist might 
expect construction and characterization of such a library 
to require 3 to 6 months, depending on the level of skill, 
experience, and luck. Second, the resulting subtraction 
libraries are typically inferior to the libraries 
constructed by standard methodology. A typical 
conventional cDNA library should have a clone complexity of 
at least 10* clones, and an average insert size of 1-3 kB. 
In contrast, subtracted libraries can have complexities of 
10 2 or 10 3 and average insert sizes of 0.2 kB. Therefore, 
there can be a significant loss of clone and sequence 
information associated with such libraries. Third, this 
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approach allows the researcher to capture only the genes 
induced in specimen A relative to specimen B, not 
vice-versa, nor does it easily allow comparison to a third 
specimen of interest (C) . Fourth, this approach requires 
5 very large amounts (hundreds of micrograms) of "driver" 
mRNA (specimen B) , which significantly limits the number 
and type of subtractions that are possible since many 
tissues and cells are very difficult to obtain in large 
quantities. 

10 Fifth, the resolution of the subtraction is dependent 

upon the physical properties of DNA : DNA or RNArDNA 
hybridization. The ability of a given sequence to find a 
hybridization match is dependent on its unique CoT value. 
The CoT value is a function of the number of copies 
15 (concentration) of the particular sequence, multiplied by 
the time of hybridization. It follows that for sequences 
which are abundant, hybridization events will occur very 
rapidly (low CoT value), while rare sequences will form 
duplexes at very high CoT values. CoT values which allow 
20 such rare sequences to form duplexes and therefore be 
effectively selected are difficult to achieve in a 
convenient time frame. Therefore, hybridization 
subtraction is simply not a useful technique with which to 
study relative levels of rare mRNA species. Sixth, this 
25 problem is further complicated by the fact that duplex 
formation is also dependent on the nucleotide base 
composition for a given sequence. Those sequences rich in 
G + C form stronger duplexes than those with high contents 
of A + T. Therefore, the former sequences will tend to be 
30 removed selectively by hybridization subtraction. Seventh, 
it is possible that hybridization between nonexact matches 
can occur. When this happens, the expression of a 
homologous gene may "mask" expression of a gene of 
interest, artificially skewing the results for that 
35 particular gene. 

Matsubara and Okubo proposed using partial cDNA 
sequences to establish expression profiles of genes which 
could be used in functional analyses of the human genome. 
Matsubara and Okubo warned against using random priming, as 
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it creates multiple unique DNA fragments from individual 
mRNAs and may thus skew the analysis of the number of 
particular mRNAs per library. They sequenced randomly 
selected members from a 3 '-directed cDNA library and 
5 established the frequency of appearance of the various 
ESTs. They proposed comparing lists of ESTs from various 
cell types to classify genes. Genes expressed in many 
different cell types were labeled housekeepers and those 
selectively expressed in certain cells were labeled cell- 
10 specific genes, even in the absence of the full sequence of 
the gene or the biological activity of the gene product. 

The present invention avoids the drawbacks of the 
prior art by providing a method to quantify the relative 
abundance of multiple gene transcripts in a given 
15 biological specimen by the use of high-throughput 

sequence-specific analysis of individual RNAs and/or their 
corresponding cDNAs . 

The present invention offers several advantages over 
current protein discovery methods which attempt to isolate 
20 individual proteins based upon biological effects. The 
method of the instant invention provides for detailed 
diagnostic comparisons of cell profiles revealing numerous 
changes in the expression of individual transcripts. 

The instant invention provides several advantages over 
25 current subtraction methods including a more complex 
library analysis (10 4 to 10 7 clones as compared to 10 3 
clones) which allows identification of low abundance 
messages as well as enabling the identification of messages 
which either increase or decrease in abundance. These 
30 large libraries are very routine to make in contrast to the 
libraries of previous methods. In addition, homologues can 
easily be distinguished with the method of the instant 
invention. 

This method is very convenient because it organizes a 
35 large quantity of data into a comprehensible, digestible 
format. The most significant differences are highlighted 
by electronic subtraction. In depth analyses are made more 
convenient. 
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The present invention provides several advantages over 
previous methods of electronic analysis of cDNA. The 
method is particularly powerful when more than 100 and 
preferably more than 1,000 gene transcripts are analyzed. 

5 In such a case, new low-frequency transcripts are 
discovered and tissue typed. 

High resolution analysis of gene expression can be 
used directly as a diagnostic profile or to identify 
disease-specific genes for the development of more classic 
10 diagnostic approaches. 

This process is defined as gene transcript frequency 
analysis. The resulting quantitative analysis of the gene 
transcripts is defined as comparative gene transcript 
analysis. 

15 3 . SUMMARY OF THE INVENTION 

The invention is a method of analyzing a specimen 
containing gene transcripts comprising the steps of (a) 
producing a library of biological sequences; (b) generating 
a set of transcript sequences, where each of the transcript 
20 sequences in said set is indicative of a different one of 
the biological sequences of the library; (c) processing the 
transcript sequences in a programmed computer (in which a 
database of reference transcript sequences indicative of 
reference sequences is stored) , to generate an identified 
25 sequence value for each of the transcript sequences, where 
each said identified sequence value is indicative of 
sequence annotation and a degree of match between one of 
the biological sequences of the library and at least one of 
the reference sequences; and (d) processing each said 
30 identified sequence value to generate final data values 

indicative of the number of times each identified sequence 
value is present in the library. 

The invention also includes a method of comparing two 
specimens containing gene transcripts. The first specimen 
35 is processed as described above. The second specimen is 
used to produce a second library of biological sequences, 
which is used to generate a second set of transcript 
sequences, where each of the transcript sequences in the 
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second set is indicative of one of the biological sequences 
of the second library. Then the second set of transcript 
sequences is processed in a programmed computer to generate 
a second set of identified sequence values, namely the 
5 further identified sequence values, each of which is 

indicative of a sequence annotation and includes a degree 
of match between one of the biological sequences of the 
second library and at least one of the reference sequences. 
The further identified sequence values are processed to 
10 generate further final data values indicative of the number 
of times each further identified sequence value is present 
in the second library. The final data values from the 
first specimen and the further identified sequence values 
from the second specimen are processed to generate ratios 
15 of transcript sequences, which indicate the differences in 
the number of gene transcripts between the two specimens. 

In a further embodiment, the method includes 
quantifying the relative abundance of mRNA in a biological 
specimen by (a) isolating a population of mRNA transcripts 
20 from a biological specimen; (b) identifying genes from 
which the mRNA was transcribed by a sequence-specific 
method; (c) determining the numbers of mRNA transcripts 
corresponding to each of the genes; and (d) using the mRNA 
transcript numbers to determine the relative abundance of 
25 mRNA transcripts within the population of mRNA transcripts. 

Also disclosed is a method of producing a gene 
transcript image analysis by first obtaining a mixture of 
mRNA, from which cDNA copies are made. The cDNA is 
inserted into a suitable vector which is used to transfect 
30 suitable host strain cells which are plated out and 

permitted to grow into clones, each cone representing a 
unique mRNA. A representative population of clones 
transfected with cDNA is isolated. Each clone in the 
population is identified by a sequence-specific method 
35 which identifies the gene from which the unique mRNA was 
transcribed. The number of times each gene is identified 
to a clone is determined to evaluate gene transcript 
abundance. The genes and their abundances are listed in 
order of abundance to produce a gene transcript image. 
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In a further embodiment, the relative abundance of the 
gene transcripts in one cell type or tissue is compared 
with the relative abundance of gene transcript numbers in a 
second cell type or tissue in order to identify the 
5 differences and similarities. 

In a further embodiment, the method includes a system 
for analyzing a library of biological sequences including a 
means for receiving a set of transcript sequences, where 
each of the transcript sequences is indicative of a 
10 different one of the biological sequences of the library; 
and a means for processing the transcript sequences in a 
computer system in which a database of reference transcript 
sequences indicative of reference sequences is stored, 
wherein the computer is programmed with software for 
15 generating an identified sequence value for each of the 
transcript sequences, where each said identified sequence 
value is indicative of a sequence annotation and the degree 
of match between a different one of the biological 
sequences of the library and at least one of the reference 
20 sequences, and for processing each said identified sequence 
value to generate final data values indicative of the 
number of times each identified sequence value is present 
in the library. 

In essence, the invention is a method and system for 
25 quantifying the relative abundance of gene transcripts in a 
biological specimen. The invention provides a method for 
comparing the gene transcript image from two or more 
different biological specimens in order to distinguish 
between the two specimens and identify one or more genes 
30 which are differentially expressed between the two 
specimens. Thus, this gene transcript image and its 
comparison can be used as a diagnostic. One embodiment of 
the method generates high-throughput sequence-specific 
analysis of multiple RNAs or their corresponding cDNAs: a 
35 gene transcript image. Another embodiment of the method 

produces the gene transcript imaging analysis by the use of 
high-throughput cDNA sequence analysis. In addition, two 
or more gene transcript images can be compared and used to 
detect or diagnose a particular biological state, disease. 
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or condition whic.i is correlated to the relative abundance 
of gene transcripts in a given cell or population of cells. 

4 . DESCRIPTION OF THE TABLES AND DRAWINGS 
4.1. TABLES 

5 Table 1 presents a detailed explanation of the letter 

codes utilized in Tables 2-5. 

Table 2 lists the one hundred most common gene 
transcripts. It is a partial list of isolates from the 
HUVEC cDNA library prepared and sequenced as described 
10 below. The left-hand column refers to the sequence's order 
of abundance in this table. The next column labeled 
"number" is the clone number of the first HUVEC sequence 
identification reference matching the sequence in the 
"entry" column number. Isolates that have not been 
15 sequenced are not present in Table 2. The next column, 

labeled "N" , indicates the total number of cDNAs which have 
the same degree of match with the sequence of the reference 
transcript in the "entry" column. 

The column labeled "entry" gives the NIH GENBANK locus 
20 name, which corresponds to the library sequence numbers. 

The "s" column indicates in a few cases the species of the 
reference sequence. The code for column "s" is given in 
Table 1. The column labeled "descriptor" provides a plain 
English explanation of the identity of the sequence 
25 corresponding to the NIH GENBANK locus name in the "entry" 
column. 

Table 3 is a comparison of the top fifteen most 
abundant gene transcripts in normal monocytes and activated 
macrophage cells. 

30 Table 4 is a detailed summary of library subtraction 

analysis summary comparing the THP-1 and human macrophage 
cDNA sequences. In Table 4, the same code as in Table 2 is 
used. Additional columns are for "bgfreq" (abundance 
number in the subtractant library) , "rfend" (abundance 
35 number in the target library) and "ratio" (the target 
abundance number divided by the subtractant abundance 
number) . As is clear from perusal of the table, when the 
abundance number in the subtractant library is "0", the 
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10 


15 


20 


target abundance number is divided by 0.05. This is a way 
of obtaining a result (not possible dividing by 0) and 
distinguishing the result from ratios of subtractant 
numbers of 1. 

Table 5 is the computer program, written in source 
code, for generating gene transcript subtraction profiles. 

Table 6 is a partial listing of database entries used 
in the electronic northern blot analysis as provided by the 
present invention. 

4 . 2 . BRIEF DESCRIPTION OP THE DRAWINGS 

Figure l is a chart summarizing data collected and 
stored regarding the library construction portion of 
sequence preparation and analysis. 

Figure 2 is a diagram representing the sequence of 
operations performed by "abundance sort" software in a 
class of preferred embodiments of the inventive method. 

Figure 3 is a block diagram of a preferred embodiment 
of the system of the invention. 

Figure 4 is a more detailed block diagram of the 
bioinformatics process from new sequence (that has already 
been sequenced but not identified) to printout of the 
transcript imaging analysis and the provision of database 
subscriptions . 


25 5. DETAILED DESCRIPTION OF THE INVEMTIOM 

The present invention provides a method to compare the 
relative abundance of gene transcripts in different 
biological specimens by the use of high-throughput 
sequence-specific analysis of individual RNAs or their 
30 corresponding cDNAs (or alternatively, of data representing 
other biological sequences) . This process is denoted 
herein as gene transcript imaging. The quantitative 
analysis of the relative abundance for a set of gene 
transcripts is denoted herein as "gene transcript image . 

35 analysis" or "gene transcript frequency analysis". The 
present invention allows one to obtain a profile for gene 
transcription in any given population of cells or tissue 
from any type of organism. The invention can be applied to 
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obtain a profile of a specimen consisting of a single cell 
(or clones of a single cell), or of many cells, or of 
tissue more complex than a single cell and containing 
multiple cell types, such as liver. 

5 The invention has significant advantages in the fields 

of diagnostics, toxicology and pharmacology, to name a few. 
A highly sophisticated diagnostic test can be performed on 
the ill patient in whom a diagnosis has not been made. A 
biological specimen consisting of the patient's fluids or 
10 tissues is obtained, and the gene transcripts are isolated 
and expanded to the extent necessary to determine their 
identity. Optionally, the gene transcripts can be 
converted to cDNA. A sampling of the gene transcripts are 
subjected to sequence-specific analysis and quantified. 

15 These gene transcript sequence abundances are compared 
against reference database sequence abundances including 
normal data sets for diseased and healthy patients. The 
patient has the disease (s) with which the patient's data 
set most closely correlates. 

20 For example, gene transcript frequency analysis can be 

used to differentiate normal cells or tissues from diseased 
cells or tissues, just as it highlights differences between 
normal monocytes and activated macrophages in Table 3. 

In toxicology, a fundamental question is which tests 
25 are most effective in predicting or detecting a toxic 

effect. Gene transcript imaging provides highly detailed 
information on the cell and tissue environment, some of 
which would not be obvious in conventional, less detailed 
screening methods. The gene transcript image is a more 
30 powerful method to predict drug toxicity and efficacy. 
Similar benefits accrue in the use of this tool in 
pharmacology. The gene transcript image can be used 
selectively to look at protein categories which are 
expected to be affected, for example, enzymes which 
35 detoxify toxins. 

In an alternative embodiment, comparative gene 
transcript frequency analysis is used to differentiate 
between cancer cells which respond to anti-cancer agents 
and those which do not respond. Examples of anti-cancer 
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agents are tamoxifen, vincristine, vinblastine, 
podophyllotoxins, etoposide, tenisposide, cisplatin, 
biologic response modifiers such as interferon, 11-2, GM- 
CSF, enzymes, hormones and the like. This method also 
5 provides a means for sorting the gene transcripts by 
functional category. In the case of cancer cells, 
transcription factors or other essential regulatory 
molecules are very important categories to analyze across 
different libraries. 

10 In yet another embodiment, comparative gene transcript 

frequency analysis is used to differentiate between control 
liver cells and liver cells isolated from patients treated 
with experimental drugs like FIAU to distinguish between 
pathology caused by the underlying disease and that caused 
15 by the drug. 

In yet another embodiment, comparative gene transcript 
frequency analysis is used to differentiate between brain 
tissue from patients treated and untreated with lithium. 

In a further embodiment, comparative gene transcript 
20 frequency analysis is used to differentiate between 
cyclosporin and FK506-treated cells and normal cells. 

In a further embodiment, comparative gene transcript 
frequency analysis is used to differentiate between virally 
infected (including HIV-infected) human cells and 
25 uninfected human cells. Gene transcript frequency analysis 
is also used to rapidly survey gene transcripts in HIV- 
resistant, HIV-infected, and HIV-sensitive cells. 

Comparison of gene transcript abundance will indicate the 
success of treatment and/or new avenues to study. 

30 In a further embodiment, comparative gene transcript 

frequency analysis is used to differentiate between 
bronchial lavage fluids from healthy and unhealthy patients 
with a variety of ailments. 

In a further embodiment, comparative gene transcript 
35 frequency analysis is used to differentiate between cell, 
plant, microbial and animal mutants and wild-type species. 
In addition, the transcript abundance program is adapted to 
permit the scientist to evaluate the transcription of one 
gene in many different tissues. Such comparisons could 
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identify deletion mutants which do not produce a gene 
product and point mutants which produce a less abundant or 
otherwise different message. Such mutations can affect 
basic biochemical and pharmacological processes, such as 
5 mineral nutrition and metabolism, and can be isolated by 
means known to those skilled in the art. Thus, crops with 
improved yields, pest resistance and other factors can be 
developed. 

In a further embodiment, comparative gene transcript 
10 frequency analysis is used for an interspecies comparative 
analysis which would allow for the selection of better 
pharmacologic animal models. In this embodiment, humans 
and other animals (such as a mouse) , or their cultured 
cells are treated with a specific test agent. The relative 
15 sequence abundance of each cDNA population is determined. 

' If the animal test system is a good model, homologous genes 
in the animal cDNA population should change expression 
similarly to those in human cells. If side effects are 
detected with the drug, a detailed transcript abundance 
20 analysis will be performed to survey gene transcript 

changes. Models will then be evaluated by comparing basic 
physiological changes. 

In a further embodiment, comparative gene transcript 
frequency analysis is used in a clinical setting to give a 
25 highly detailed gene transcript profile of a patient's 
cells or tissue (for example, a blood sample) . In 
particular, gene transcript frequency analysis is used to 
give a high resolution gene expression profile of a 
diseased state or condition. 

30 In the preferred embodiment, the method utilizes 

high-throughput cDNA sequencing to identify specific 
transcripts of interest. The generated cDNA and deduced 
amino acid sequences are then extensively compared with 
GENBANK and other sequence data banks as described below. 

35 The method offers several advantages over current protein 
discovery by two-dimensional gel methods which try to 
identify individual proteins involved in a particular 
biological effect. Here, detailed comparisons of profiles 
of activated and inactive cells reveal numerous changes in 
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the expression of individual transcripts. After it is 
determined if the sequence is an "exact" match, similar or 
a non -match, the sequence is entered into a database. 

Next, the numbers of copies of cONA corresponding to each 
5 gene are tabulated. Although this can be done slowly and 
arduously, if at all, by human hand from a printout of all 
entries, a computer program is a useful and rapid way to 
tabulate this information. The numbers of cDNA copies 
(optionally divided by the total number of sequences in the 
10 data set) provides a picture of the relative abundance of 
transcripts for each corresponding gene. The list of 
represented genes can then be sorted by abundance in the 
cDNA population. A multitude of additional types of 
comparisons or dimensions are possible and are exemplified 
15 below. 

An alternate method of producing a gene transcript 
image includes the steps of obtaining a mixture of test 
mRNA and providing a representative array of unique probes 
whose sequences are complementary to at least some of the 

20 test mRNAs. Next, a fixed amount of the test mRNA is added 

to the arrayed probes. The test mRNA is incubated with the 
probes for a sufficient time to allow hybrids of the test 
mRNA and probes to form. The mRNA-probe hybrids are 
detected and the quantity determined. The hybrids are 
25 identified by their location in the probe array. The 
quantity of each hybrid is summed to give a population 
number. Each hybrid quantity is divided by the population 
number to provide a set of relative abundance data termed a 
gene transcript image analysis. 

30 6. EXAMPLES 

The examples below are provided to illustrate the 

subject invention. These examples are provided by way of 
illustration and are not included for the purpose of 
limiting the invention. 

35 6.1. TISSUE SOURCES AND CELL LINES 

For analysis with the computer program claimed herein, 
biological sequences can be obtained from virtually any 
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source. Most popular are tissues obtained from the human 
body. Tissues can be obtained from any organ of the body, 
any age donor, any abnormality or any immortalized cell 
line. Immortal cell lines may be preferred in some 
5 instances because of their purity of cell type; other 
tissue samples invariably include mixed cell types. A 
special technique is available to take a single cell (for 
example, a brain cell) and harness the cellular machinery 
to grow up sufficient cDNA for sequencing by the techniques 
10 and analysis described herein (cf. U.S. Patent Nos. 
5,021,335 and 5,168,038, which are incorporated by 
reference) . The examples given herein utilized the 
following immortalized cell lines: monocyte— like U— 937 

cells, activated macrophage-like THP-l cells, induced 
15 vascular endothelial cells (HUVEC cells) and mast cell-like 
HMC-1 cells. 

The U-937 cell line is a human histiocytic lymphoma 
cell line with monocyte characteristics, established from 
malignant cells obtained from the pleural effusion of a 
20 patient with diffuse histiocytic lymphoma (Sundstrom, C. 
and Nilsson, K. (1976) Int. j. Cancer 17:565). U-937 is 

one of only a few human cell lines with the morphology, 
cytochemistry, surface receptors and monocyte-like 
characteristics of histiocytic cells. These cells can be 
25 induced to terminal monocytic differentiation and will 
express new cell surface molecules when activated with 
supernatants from human mixed lymphocyte cultures. Upon 
this type of in vitro activation, the cells undergo 
morphological and functional changes, including 
30 augmentation of antibody-dependent cellular cytotoxicity 

(ADCC) against erythroid and tumor target cells (one of the 
principal functions of macrophages) . Activation of U-937 
cells with phorbol 12-myristate 13-acetate (PMA) in vitro 
stimulates the production of several compounds, including 
35 prostaglandins, leukotrienes and platelet-activating factor 
(PAF) , which are potent inflammatory mediators. Thus, U- 
937 is a cell line that is well suited for the 
identification and isolation of gene transcripts associated 
with normal monocytes. 
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The HUVEC cell line is a normal, homogeneous, well 
characterized, early passage endothelial cell culture from 
human umbilical vein (Cell Systems Corp., 12815 NE 124th 
Street, Kirkland, WA 98034) . Only gene transcripts from 
5 induced, or treated, HUVEC cells were sequenced. One batch 
of 1 X 10 1 cells was treated for 5 hours with 1 U/ml rIL-lb 
and 100 ng/ml E.coli lipopolysaccharide (LPS) endotoxin 
prior to harvesting. A separate batch of 2 X 10 8 cells was 
treated at confluence with 4 U/ml TNF and 2 U/ml 
10 interferon-gamma (IFN-gamma) prior to harvesting. 

THP-1 is a human leukemic cell line with distinct 
monocytic characteristics. This cell line was derived from 
the blood of a 1-year-old boy with acute monocytic leukemia 
(Tsuchiya, S. et al. (1980) Int. J. cancer: 171-76). The 
15 following cytological and cytochemical criteria were used 
to determine the monocytic nature of the cell line: 1) the 
presence of alpha-naphthyl butyrate esterase activity which 
could be inhibited by sodium fluoride; 2) the production of 
lysozyme; 3) the phagocytosis of latex particles and 
20 sensitized SRBC (sheep red blood cells); and 4) the ability 
of mitomycin C-treated THP-1 cells to activate T- 
lymphocytes following ConA (concanavalin A) treatment. 
Morphologically, the cytoplasm contained small azurophilic 
granules and the nucleus was indented and irregularly 
25 shaped with deep folds. The cell line had Fc and C3b 
receptors, probably functioning in phagocytosis. THP-1 
cells treated with the tumor promoter 12-o-tetradecanoyl- 
phorbol-13 acetate (TPA) stop proliferating and 
differentiate into macrophage- like cells which mimic native 
30 monocyte-derived macrophages in several respects. 

Morphologically, as the cells change shape, the nucleus 
becomes more irregular and additional phagocytic vacuoles 
appear in the cytoplasm. The differentiated THP-1 cells 
also exhibit an increased adherence to tissue culture 
35 plastic. 

HMC-1 cells (a human mast cell line) were established 
from the peripheral blood of a Mayo Clinic patient with 
mast cell leukemia (Leukemia Res. (1988) 12:345-55). The 
cultured cells looked similar to immature cloned murine 
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mast cells, contained histamine, and stained positively for 
chloroacetate esterase, amino caproate esterase, eosinophil 
major basic protein (MBP) and tryptase. The HMC-1 cells 
have, however, lost the ability to synthesize normal IgE 
5 receptors. HMC-1 cells also possess a 10; 16 translocation, 
present in cells initially collected by leukophoresis from 
the patient and not an artifact of culturing. Thus, HMC-1 
cells are a good model for mast cells. 

6.2. CONSTRUCTION OF cDNA LIBRARIES 
10 For inter-library comparisons, the libraries must be 

prepared in similar manners. Certain parameters appear to 
be particularly important to control, one such parameter 
is the method of isolating mRNA . It is important to use 
the same conditions to remove DNA and heterogeneous nuclear 
15 RNA from comparison libraries. Size fractionation of cDNA 
must be carefully controlled. The same vector preferably 
should be used for preparing libraries to be compared. At 
the very least, the same type of vector (e.g., 
unidirectional vector) should be used to assure a valid 
20 comparison. A unidirectional vector may be preferred in 
order to more easily analyze the output. 

It is preferred to prime only with oligo dT 
unidirectional primer in order to obtain one only clone per 
mRNA transcript when obtaining cDNAs. However, it is 
25 recognized that employing a mixture of oligo dT and random 
primers can also be advantageous because such a mixture 
results in more sequence diversity when gene discovery also 
is a goal. Similar effects can be obtained with DR2 
(Clontech) and HXLOX (US Biochemical) and also vectors from 
30 Invitrogen and Novagen. These vectors have two 

requirements. First, there must be primer sites for 
commercially available primers such as T3 or M13 reverse 
primers. Second, the vector must accept inserts up to 10 
kB. 

35 It also is important that the clones be randomly 

sampled, and that a significant population of clones is 
used. Data have been generated with 5,000 clones; however, 
if very rare genes are to be obtained and/or their relative 
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abundance determined, as many as 100,000 clones from a 
single library may need to be sampled. Size fractionation 
of cDNA also must be carefully controlled. Alternately, 
plaques can be selected, rather than clones. 

5 Besides the Uni-ZAP” vector system by Stratagene 

disclosed below, it is now believed that other similarly 
unidirectional vectors also can be used. For example, it 
is believed that such vectors include but are not limited 
to DR2 (Clontech) , and HXLOX (U.S. Biochemical). 

10 Preferably, the details of library construction (as 

shown in Figure 1) are collected and stored in a database 
for later retrieval relative to the sequences being 
compared. Fig. 1 shows important information regarding the 
library collaborator or cell or cDNA supplier, 

15 pretreatment, biological source, culture, mRNA preparation 
- and cDNA construction. Similarly detailed information 
about the other steps is beneficial in analyzing sequences 
and libraries in depth. 

RNA must be harvested from cells and tissue samples 
20 and cDNA libraries are subsequently constructed. cDNA 

libraries can be constructed according to techniques known 
in the art. (See, for example, Maniatis, T. et al. (1982) 
Molecular Cloning, Cold Spring Harbor Laboratory, New 
York) . cDNA libraries may also be purchased. The U-937 
25 cDNA library (catalog No. 937207) was obtained from 

Stratagene, Inc., 11099 M. Torrey Pines Rd., La Jolla, CA 
92037. 

The THP-1 cDNA library was custom constructed by 
Stratagene from THP-1 cells cultured 48 hours with 100 nm 
30 TPA and 4 hours with 1 nq/ml LPS. The human mast cell HMC- 
1 cDNA library was also custom constructed by Stratagene 
from cultured HMC-1 cells. The HUVEC cDNA library was 
custom constructed by Stratagene from two batches of 
induced HUVEC cells which were separately processed. 

35 Essentially, all the libraries were prepared in the 

same manner. First, poly (A+) RNA (mRNA) was purified. For 
the U-937 and HMC-1 RNA, cDNA synthesis was only primed 
with oligo dT. For the THP-1 and HUVEC RNA, cDNA synthesis 
was primed separately with both oligo dT and random 
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hexamers, and the two cDNA libraries were treated 
separately. Synthetic adaptor oligonucleotides were 
ligated onto cDNA ends enabling its insertion into the Uni- 
Zap™ vector system (Stratagene) , allowing high efficiency 
5 unidirectional (sense orientation) lambda library 

construction and the convenience of a plasmid system with 
blue-white color selection to detect clones with cDNA 
insertions. Finally, the two libraries were combined into 
a single library by mixing equal numbers of bacteriophage. 
10 The libraries can be screened with either DNA probes 

or antibody probes and the pBluescript® phagemid 
(Stratagene) can be rapidly excised in vivo . The phagemid 
allows the use of a plasmid system for easy insert 
characterization, sequencing, site-directed mutagenesis, 

15 the creation of unidirectional deletions and expression of 
fusion proteins. The custom-constructed library phage 
particles were infected into E. coli host strain XLl-Blue® 
(Stratagene) , which has a high transformation efficiency, 
increasing the probability of obtaining rare, under- 
20 represented clones in the cDNA library. 

6.3. ISOLATION OF CDNA CLONES 
The phagemid forms of individual cDNA clones were 
obtained by the in vivo excision process, in which the host 
bacterial strain was coinfected with both the lambda 
25 library phage and an fl helper phage. Proteins derived 

from both the library-containing phage and the helper phage 
nicked the lambda DNA, initiated new DNA synthesis from 
defined sequences on the lambda target DNA and created a 
smaller, single stranded circular phagemid DNA molecule 
30 that included all DNA sequences of the pBluescript® plasmid 
and the cDNA insert. The phagemid DNA was secreted from 
the cells and purified, then used to re-inf ect fresh host 
cells, where the double stranded phagemid DNA was produced. 
Because the phagemid carries the gene for beta-lactamase, 

35 the newly-transformed bacteria are selected on medium 
containing ampicillin. 

Phagemid DNA was purified using the Magic Minipreps™ 
DNA Purification System (Promega catalogue #A7100. Promega 
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Corp., 2800 Woods Hollow Rd. , Madison, WI 53711). This 
small-scale process provides a simple and reliable method 
for lysing the bacterial cells and rapidly isolating 
purified phagemid DNA using a proprietary DNA-binding 
5 resin. The DNA was eluted from the purification resin 
already prepared for DNA sequencing and other analytical 
manipulations . 

Phagemid DNA was also purified using the QIAwell-8 
Plasmid Purification System from QIAGEN® DNA Purification 
10 System (QIAGEN Inc., 9259 Eton Ave., Chattsworth, CA 

91311) . This product line provides a convenient, rapid and 
reliable high-throughput method for lysing the bacterial 
cells and isolating highly purified phagemid DNA using 
QIAGEN anion-exchange resin particles with EMPORE” membrane 
15 technology from 3M in a multiwell format. The DNA was 

eluted from the purification resin already prepared for DNA 
sequencing and other analytical manipulations. 

An alternate method of purifying phagemid has recently 
become available. It utilizes the Miniprep Kit (Catalog 
20 No. 77468, available from Advanced Genetic Technologies 
Corp., 19212 Orbit Drive, Gaithersburg, Maryland). This 
kit is in the 96-well format and provides enough reagents 
for 960 purifications. Each kit is provided with a 
recommended protocol, which has been employed except for 
25 the following changes. First, the 96 wells are each filled 
with only 1 ml of sterile terrific broth with carbenicillin 
at 25 mg/L and glycerol at 0.4%. After the wells are 
inoculated, the bacteria are cultured for 24 hours and 
lysed with 60 til of lysis buffer. A centrifugation step 
30 (2900 rpm for 5 minutes) is performed before the contents 

of the block are added to the primary filter plate. The 
optional step of adding isopropanol to TRIS buffer is not 
routinely performed. After the last step in the protocol, 
samples are transferred to a Beckman 96-well block for 
35 storage. 

Another new DNA purification system is the WIZARD” 
product line which is available from Promega (catalog No. 
A7071) and may be adaptable to the 96-well format. 
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6.4. SEQUENCING OF cDNA CLONES 
The cDNA inserts from random isolates of the U-93 7 and 
THP-1 libraries were sequenced in part. Methods for DNA 
sequencing are well known in the art. Conventional 
5 enzymatic methods employ DNA polymerase Klenow fragment, 
Sequenase™ or Taq polymerase to extend DNA chains from an 
oligonucleotide primer annealed to the DNA template of 
interest. Methods have been developed for the use of both 
single- and double-stranded templates. The chain 
10 termination reaction products are usually electrophoresed 
on urea-acrylamide gels and are detected either by 
autoradiography (for radionuclide-labeled precursors) or by 
fluorescence (for fluorescent-labeled precursors) . Recent 
improvements in mechanized reaction preparation, sequencing 
15 and analysis using the fluorescent detection method have 
permitted expansion in the number of sequences that can be 
determined per day (such as the Applied Biosystems 373 and 
377 DNA sequencer, Catalyst 800) . Currently with the 
system as described, read lengths range from 250 to 400 
20 bases and are clone dependent. Read length also varies 
with the length of time the gel is run. In general, the 
shorter runs tend to truncate the sequence. A minimum of 
only about 25 to 50 bases is necessary to establish the 
identification and degree of homology of the sequence. 

25 Gene transcript imaging can be used with any sequence- 
specific method, including, but not limited to 
hybridization, mass spectroscopy, capillary electrophoresis 
and 505 gel electrophoresis. 

6.S. HOMOLOGY SEARCHING 0? cDNA CLONE AND 
30 DEDUCED PROTEIN (and Subsequent Steps) 

Using the nucleotide sequences derived from the cDNA 

clones as query sequences (sequences of a Sequence 

Listing) , databases containing previously identified 

sequences are searched for areas of homology (similarity) . 

35 Examples of such databases include Genbank and EMBL. We 

next describe examples of two homology search algorithms 

that can be used, and then describe the subsequent 

computer-implemented steps to be performed in accordance 

with preferred embodiments of the invention. 
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In the following description of the computer- 
implemented steps of the invention, the word "library" 
denotes a set (or population) of biological specimen 
nucleic acid sequences. A "library" can consist of cDNA 
5 sequences, RNA sequences, or the like, which characterize a 
biological specimen. The biological specimen can consist 
of cells of a single human cell type (or can be any of the 
other above-mentioned types of specimens) . We contemplate 
that the sequences in a library have been determined so as 
10 to accurately represent or characterize a biological 

specimen (for example, they can consist of 'representative 
cDNA sequences from clones of RNA taken from a single human 
cell) . 

In the following description of the computer- 
15 implemented steps of the invention, the expression 

"database" denotes a set of stored data which represent a 
collection of sequences, which in turn represent a 
collection of biological reference materials. For example, 
a database can consist of data representing many stored 
20 cDNA sequences which are in turn representative of human 
cells infected with various viruses, cells of humans of 
various ages, cells from different mammalian species, and 
so on. 

In preferred embodiments, the invention employs a 
25 computer programmed with software (to be described) for 
performing the following steps: 

(a) processing data indicative of a library of cDNA 
sequences (generated as a result of high-throughput cDNA 
sequencing or other method) to determine whether each 

30 sequence in the library matches a DNA sequence of a 

reference database of DNA sequences (and if so, identifying 
the reference database entry which matches the sequence and 
indicating the degree of match between the reference 
sequence and the library sequence) and assigning an 
35 identified sequence value based on the sequence annotation 
and degree of match to each of the sequences in the 
library; 

(b) for some or all entries of the database, 
tabulating the number of matching identified sequence 
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values in the library (Although this can be done by human 
hand from a printout of all entries, we prefer to perform 
this step using computer software to be described below. ), 
thereby generating a set of final data values or "abundance 
5 numbers" ; and 

(c) if the libraries are different sizes, dividing 
each abundance number by the total number of. sequences in 
the library, to obtain a relative abundance number for each 
identified sequence value (i.e., a relative abundance of 
10 each gene transcript) . 

The list of identified sequence values (or genes 
corresponding thereto) can then be sorted by abundance in 
the cDNA population. A multitude of additional types of 
comparisons or dimensions are possible. 

15 For example (to be described below in greater detail) , 

steps (a) and (b) can be repeated for two different 
libraries (sometimes referred to as a "target" library and 
a "subtractant" library) . Then, for each identified 
sequence value (or gene transcript) , a "ratio" value is 
20 obtained by dividing the abundance number (for that 

identified sequence value) for the target library, by the 
abundance number (for that identified sequence value) for 
the subtractant library. 

In fact, subtraction may be carried out on multiple 
25 libraries. It is possible to add the transcripts from 

several libraries (for example, three) and then to divide 
them by another set of transcripts from multiple libraries 
(again, for example, three) . Notation for this operation 
may be abbreviated as (A+B+C) / (D+E+F) , where the capital 
30 letters each indicate an entire library. Optionally the 
abundance numbers of transcripts in the summed libraries 
may be divided by the total sample size before subtraction. 

Unlike standard hybridization technology which permits 
a single subtraction of two libraries, once one has 
35 processed a set or library transcript sequences and stored 
them in the computer, any number of subtractions can be 
performed on the library. For example, by this method, 
ratio values can be obtained by dividing relative abundance 
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values in a first library by corresponding values in a 
second library and vice versa. 

In variations on step (a) , the library consists of 
nucleotide sequences derived from cDNA clones. Examples of 
5 databases which can be searched for areas of homology 

(similarity) in step (a) include the commercially available 
databases known as Genbank (NIH) EMBL (European Molecular 
Biology Labs, Germany) , and GENESEQ (Intelligenetics, 
Mountain View, California) . 

10 One homology search algorithm which can be used to 

implement step (a) is the algorithm described in the paper 
by D.J. Lipman and W.R. Pearson, entitled "Rapid and 
Sensitive Protein Similarity Searches," Science . 227:1435 
(1985) . In this algorithm, the homologous regions are 
15 searched in a two-step manner. In the first step, the 

highest homologous regions are determined by calculating a 
matching score using a homology score table. The parameter 
"Ktup" is used in this step to establish the minimum window 
size to be shifted for comparing two sequences. Ktup also 
20 sets the number of bases that must match to extract the 
highest homologous region among the sequences . In this 
step, no insertions or deletions are applied and the 
homology is displayed as an initial (INIT) value. 

In the second step, the homologous regions are aligned 
25 to obtain the highest matching score by inserting a gap in 
order to add a probable deleted portion. The matching 
score obtained in the first step is recalculated using the 
homology score Table and the insertion score Table to an 
optimized (OPT) value in the final output. 

30 DNA homologies between two sequences can be examined 

graphically using the Harr method of constructing dot 
matrix homology plots (Needleman, S.B. and Wunsch, C.O., J. 
Mom. Biol 48:443 (1970)). This method produces a 
two-dimensional plot which can be useful in determining 
35 regions of homology versus regions of repetition. 

However, in a class of preferred embodiments, step (a) 
is implemented by processing the library data in the 
commercially available computer program known as the 
INHERIT 670 Sequence Analysis System, available from 
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Applied Biosystems Inc. (Foster City, California), 
including the software known as the Factura software (also 
available from Applied Biosystems Inc.). The Factura 
program preprocesses each library sequence to H edit out" 

5 portions thereof which are not likely to be of interest, 
such as the vector used to prepare the library. Additional 
sequences which can be edited out or masked (ignored by the 
search tools) include but are not limited to the polyA tail 
and repetitive GAG and CCC sequences. A low-end search' 

10 program can be written to mask out such "low-information" 
sequences, or programs such as BLAST can ignore the low- 
information sequences. 

In the algorithm implemented by the INHERIT 670 
Sequence Analysis System, the Pattern Specification 
15 Language (developed by TRW Inc.) is used to determine 
regions of homology. "There are three parameters that 
determine how INHERIT analysis runs sequence comparisons: 
window size, window offset and error tolerance. Window 
size specifies the length of the segments into which the 
20 query sequence is subdivided. Window offset specifies 

where to start the next segment [to be compared] , counting 
from the beginning of the previous segment. Error 
tolerance specifies the total number of insertions, 
deletions and/or substitutions that are tolerated over the 
25 specified word length. Error tolerance may be set to any 
integer between 0 and 6. The default settings are window 
tolerance=20, window offset=10 and error tolerance=3 . " 
INHERIT Analysis Users Manual , pp.2-15. Version 1.0, 
Applied Biosystems, Inc., October 1991. 

30 Using a combination of these three parameters, a 

database (such as a DNA database) can be searched for 
sequences containing regions of homology and the 
appropriate sequences are scored with an initial value. 
Subsequently, these homologous regions are examined using 
35 dot matrix homology plots to determine regions of homology 
versus regions of repetition. Smith-Waterman alignments 
can be used to display the results of the homology search. 
The INHERIT software can be executed by a Sun computer 
system programmed with the UNIX operating system. 
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Search alternatives to INHERIT include the BLAST 
program, GCG (available from the Genetics Computer Group, 
WI) and the Dasher program (Temple Smith, Boston 
University, Boston, MA) . Nucleotide sequences can be 
5 searched against Genbank, EMBL or custom databases such as 
GENESEQ (available from Intelligenetics, Mountain View, CA) 
or other databases for genes. In addition, we have 
searched some sequences against our own in-house database. 

In preferred embodiments, the transcript sequences are 
10 analyzed by the INHERIT software for best jconformance with 
a reference gene transcript to assign a sequence identifier 
and assigned the degree of homology, which together are the 
identified sequence value and are input into, and further 
processed by, a Macintosh personal computer (available from 
15 Apple) programmed with an "abundance sort and subtraction 
analysis" computer program (to be described below) . 

Prior to the abundance sort and subtraction analysis 
program (also denoted as the "abundance sort" program) , 
identified sequences from the cDNA clones are assigned 
20 value (according to the parameters given above) by degree 
of match according to the following categories: "exact" 
matches (regions with a high degree of identity) , 
homologous human matches (regions of high similarity, but 
not "exact" matches) , homologous non-human matches (regions 
25 of high similarity present in species other than human) , or 
non matches (no significant regions of homology to 
previously identified nucleotide sequences stored in the 
form of the database) . Alternately, the degree of match 
can be a numeric value as described below. 

30 With reference again to the step of identifying 

matches between reference sequences and database entries, 
protein and peptide sequences can be deduced from the 
nucleic acid sequences. Using the deduced polypeptide 
sequence, the match identification can be performed in a 
35 manner analogous to that done with cDNA sequences. A 

protein sequence is used as a query sequence and compared 
to the previously identified sequences contained in a 
database such as the Swiss/ Prot, PIR and the NBRF Protein 
database to find homologous proteins. These proteins are 
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initially scored for homology using a homology score Table 
(Orcutt, B.C. and Dayoff, M.O. Scoring Matrices, PIR 
Report MAT - 0285 (February 1985)) resulting in an INIT 
score. The homologous regions are aligned to obtain the 
5 highest matching scores by inserting a gap which adds a 
probable deleted portion. The matching score is 
recalculated using the homology score Table and the 
insertion score Table resulting in an optimized (OPT) 
score. Even in the absence of knowledge of the proper 
10 reading frame of an isolated sequence, the above-described 
protein homology search may be performed by searching all 3 
reading frames. 

Peptide and protein sequence homologies can also be 
ascertained using the INHERIT 670 Sequence Analysis System 
15 in an analogous way to that used in DNA sequence 

homologies. Pattern Specification Language and parameter 
windows are used to search protein databases for sequences 
containing regions of homology which are scored with an 
initial value. Subsequent display in a dot-matrix homology 
20 plot shows regions of homology versus regions of 

repetition. Additional search tools that are available to 
use on pattern search databases include PLsearch Blocks 
(available from Henikoff & Henikoff, University of 
Washington, Seattle) , Dasher and GCG. Pattern search 
25 databases include, but are not limited to, Protein Blocks 
(available from Henikoff & Henikoff, University of 
Washington, Seattle) , Brookhaven Protein (available from 
the Brookhaven National Laboratory, Brookhaven, MA) , 

PROSITE (available from Amos Bairoch, University of Geneva, 
30 Switzerland) , ProDom (available from Temple Smith, Boston 
University) , and PROTEIN MOTIF FINGERPRINT (available from 
University of Leeds, United Kingdom) . 

The ABI Assembler application software, part of the 
INHERIT DNA analysis system (available from Applied 
35 Biosystems, Inc. , Foster City, CA) , can be employed to 

create and manage sequence assembly projects by assembling 
data from selected sequence fragments into a larger 
sequence. The Assembler software combines two advanced 
computer technologies which maximize the ability to 
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assemble sequenced DNA fragments into Assemblages, a 
special grouping of data where the relationships between 
sequences are shown by graphic overlap, alignment and 
statistical views. The process is based on the 
5 Meyers-Kececioglu model of fragment assembly (INHERIT™ 
Assembler User's Manual, Applied Biosystems, Inc., Foster 
City, CA) , and uses graph theory as the foundation of a 
very rigorous multiple sequence alignment engine for 
assembling DNA sequence fragments. Other assembly programs 
10 that can be used include MEGALIGN (available from DNASTAR 
Inc., Madison, WI) , Dasher and STADEN (available from Roger 
Staden, Cambridge, England) . 

Next, with reference to Fig. 2, we describe in more 
detail the "abundance sort" program which implements above- 
15 mentioned "step (b)" to tabulate the number of sequences of 
• the library which match each database entry (the "abundance 
number" for each database entry) . 

Fig. 2 is a flow chart of a preferred embodiment of 
the abundance sort program. A source code listing of this 
20 embodiment of the abundance sort program is set forth in 

Table 5. In the Table 5 implementation, the abundance sort 
program is written using the FoxBASE programming language 
commercially available from Microsoft Corporation. 

Although FoxBASE was the program chosen for the first 
25 iteration of this technology, it should not be considered 
limiting. Many other programming languages, Sybase being a 
particularly desirable alternative, can also be used, as 
will be obvious to one with ordinary skill in the art. The 
subroutine names specified in Fig. 2 correspond to 
30 subroutines listed in Table 5. 

With reference again to Fig. 2, the "Identified 
Sequences" are transcript sequences representing each 
sequence of the library and a corresponding identification 
of the database entry (if any) which it matches. In other 
35 words, the "Identified Sequences" are transcript sequences 
representing the output of above-discussed "step (a)." 

Fig. 3 is a block diagram of a system for implementing 
the invention. The Fig. 3 system includes library 
generation unit 2 which generates a library and asserts an 
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output stream of transcript sequences indicative of the 
biological sequences comprising the library. Programmed 
processor 4 receives the data stream output from unit 2 and 
processes this data in accordance with above-discussed 
5 "step (a)" to generate the Identified Sequences. Processor 
4 can be a processor programmed with the commercially 
available computer program known as the INHERIT 670 
Sequence Analysis System and the commercially available 
computer program known as the Factura program (both 
10 available from Applied Biosystems Inc.) and with the UNIX 
operating system. 

Still with reference to Fig. 3, the Identified 
Sequences are loaded into processor 6 which is programmed 
with the abundance sort program. Processor 6 generates the 
15 Final Transcript sequences indicated in both Figs. 2 and 3. 
Fig. 4 shows a more detailed block diagram of a planned 
relational computer system, including various searching 
techniques which can be implemented, along with an 
assortment of databases to query against. 

20 With reference to Fig. 2, the abundance sort program 

first performs an operation known as "Tempnum" on the 
Identified Sequences, to discard all of the Identified 
Sequences except those which match database entries of 
selected types. For example, the Tempnum process can 
25 select Identified Sequences which represent matches of the 
following types with database entries (see above for 
definition) : "exact" matches, human "homologous" matches, 
"other species" matches representing genes present in 
species other than human) , "no" matches (no significant 
30 regions of homology with database entries representing 
previously identified nucleotide sequences) , "I" matches 
(Incyte for not previously known DNA sequences) , or "X" 
matches (matches ESTs in reference database) . This 
eliminates the U, S, M, V, A, R and D sequence (see Table 1 
35 for definitions) . 

The identified sequence values selected during the 
"Tempnum" process then undergo a further selection (weeding 
out) operation known as "Tempred." This operation can, for 
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example, discard all identified sequence values 
representing matches with selected database entries. 

The identified sequence values selected during the 
"Tempred" process are then classified according to library, 
5 during the "Tempdesig" operation. It is contemplated that 
the "Identified Sequences" can represent sequences from a 
single library, or from two or more libraries. 

Consider first the case that the identified sequence 
values represent sequences from a single library. In this 
10 case, all the identified sequence values determined during 
"Tempred" undergo sorting in the "Templib" operation, 
further sorting in the "Libsort" operation, and finally 
additional sorting in the "Temptarsort" operation. For 
example, these three sorting operations can sort the 
15 identified sequences in order of decreasing "abundance 
number” (to generate a list of decreasing abundance 
numbers, each abundance number corresponding to a unique 
identified sequence entry, or several lists of decreasing 
abundance numbers, with the abundance numbers in each list 
20 corresponding to database entries of a selected type) with 
redundancies eliminated from each sorted list. In this 
case, the operation identified as "Cruncher" can be 
bypassed, so that the "Final Data" values are the organized 
transcript sequences produced during the "Temptarsort" 

25 operation. 

We next consider the case that the transcript 
sequences produced during the "Tempred" operation represent 
sequences from two libraries (which we will denote the 
"target" library and the "subtractant" library) . For 
30 example, the target library may consist of cDNA sequences 
from clones of a diseased cell, while the subtractant 
library may consist of cDNA sequences from clones of the 
diseased cell after treatment by exposure to a drug. For 
another example, the target library may consist of cDNA 
35 sequences from clones of a cell type from a young human, 

while the subtractant library may consist of cDNA sequences 
from clones of the same cell type from the same human at 
different ages. 
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In this case, the "Tempdesig" operation routes all 
transcript sequences representing the target library for 
processing in accordance with "Tempi ib" (and then "Libsort" 
and "Temptarsort") , and routes all transcript sequences 
5 representing the subtractant library for processing in 
accordance with "Tempsub" (and then "Subsort" and 
"Tempsubsort"). For example, the consecutive "Tempi ib," 
"Libsort," and "Temptarsort" sorting operations sort 
identified sequences from the target library in order of 
10 decreasing abundance number (to generate a list of 
decreasing abundance numbers, each abundance number 
corresponding to a database entry, or several lists of 
decreasing abundance numbers, with the abundance numbers in 
each list corresponding to database entries of a selected 
15 type) with redundancies eliminated from each sorted list. 

'The consecutive "Tempsub," "Subsort," and "Tempsubsort" 
sorting operations sort identified sequences from the 
subtractant library in order of decreasing abundance number 
(to generate a list of decreasing abundance numbers, each 
20 abundance number corresponding to a database entry, or 
several lists of decreasing abundance numbers, with the 
abundance numbers in each list corresponding to database 
entries of a selected type) with redundancies eliminated 
from each sorted list. 

25 The transcript sequences output from the "Temptarsort" 

operation typically represent sorted lists from which a 
histogram could be generated in which position along one 
(e.g., horizontal) axis indicates abundance number (of 
target library sequences) , and position along another 
30 (e.g., vertical) axis indicates identified sequence value 

(e.g., human or non-human gene type). Similarly, the 
transcript sequences output from the "Tempsubsort" 
operation typically represent sorted lists from which a 
histogram could be generated in which position along one 
35 (e.g., horizontal) axis indicates abundance number (of 

subtractant library sequences) , and position along another 
(e.g., vertical) axis indicates identified sequence value 
(e.g., human or non-human gene type). 
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The transcript sequences (sorted lists) output from 
the Tempsubsort and Temptarsort sorting operations are 
combined during the operation identified as "Cruncher." 

The "Cruncher" process identifies pairs of corresponding 
5 target and subtract ant abundance numbers (both representing 
the same identified sequence value) , and divides one by the 
other to generate a "ratio" value for each pair of 
corresponding abundance numbers, and then sorts the ratio 
values in order of decreasing ratio value. The data output 
10 from the "Cruncher" operation (the Final Transcript 

sequence in Fig. 2) is typically a sorted list from which a 
histogram could be generated in which position along one 
axis indicates the size of a ratio of abundance numbers 
(for corresponding identified sequence values from target 
15 and subtractant libraries) and position along another axis 
indicates identified sequence value (e.g., gene type). 

Preferably, prior to obtaining a ratio between the two 
library abundance values, the Cruncher operation also 
divides each ratio value by the total number of sequences 
20 in one or both of the target and subtractant libraries. 

The resulting lists of "relative" ratio values generated by 
the Cruncher operation are useful for many medical, 
scientific, and industrial applications. Also preferably, 
the output of the Cruncher operation is a set of lists, 

25 each list representing a sequence of decreasing ratio 
values for a different selected subset (e.g. protein 
family) of database entries. 

In one example, the abundance sort program of the 
invention tabulates for a library the numbers of mRNA 
30 transcripts corresponding to each gene identified in a 

database. These numbers are divided by the total number of 
clones sampled. The results of the division reflect the 
relative abundance of the mRNA transcripts in the cell type 
or tissue from which they were obtained. Obtaining this 
35 final data set is referred to herein as "gene transcript 
image analysis." The resulting subtracted data show 
exactly what proteins and genes are upregulated and 
downregulated in highly detailed complexity. 
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6.6. HUVEC CDNA LIBRARY 

Table 2 is an abundance table listing the various gene 
transcripts in an induced HUVEC library. The transcripts 
are listed in order of decreasing abundance. This 
5 computerized sorting simplifies analysis of the tissue and 
speeds identification of significant new proteins which are 
specific to this cell type. This type of endothelial cell 
lines tissues of the cardiovascular system, and the more 
that is known about its composition, particularly in 
10 response to activation, the more choices of protein targets 
become available to affect in treating disorders of this 
tissue, such as the highly prevalent atherosclerosis. 

6.7. MONOCYTE-CELL AND MAST-CELL cDNA LIBRARIES 
Tables 3 and 4 show truncated comparisons of two 
15 libraries. In Tables 3 and 4 the "normal monocytes" are 
the HMC-1 cells, and the "activated. macrophages" are the 
THP-1 cells pretreated with PMA and activated with LPS. 
Table 3 lists in descending order of abundance the most 
abundant gene transcripts for both cell types. With only 
20 15 gene transcripts from each cell type, this table permits 

quick, qualitative comparison of the most common 
transcripts. This abundance sort, with its convenient 
side-by-side display, provides an immediately useful 
research tool. In this example, this research tool 
25 discloses that 1) only one of the top 15 activated 
macrophage transcripts is found in the top 15 normal 
monocyte gene transcripts (poly A binding protein); and 2) 
a new gene transcript (previously unreported in other 
databases) is relatively highly represented in activated 
30 macrophages but is not similarly prominent in normal 

macrophages. Such a research tool provides researchers 
with a short-cut to new proteins, such as receptors, cell- 
surface and intracellular signalling molecules, which can 
serve as drug targets in commercial drug screening 
35 programs. Such a tool could save considerable time over 
that consumed by a hit and miss discovery program aimed at 
identifying important proteins in and around cells, because 
those proteins carrying out everyday cellular functions and 
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represented as steady state mRNA are quickly eliminated 
from further characterization. 

This illustrates how the gene transcript profiles 
change with altered cellular function. Those skilled in 
5 the art know that the biochemical composition of cells also 
changes with other functional changes such as cancer, 
including cancer's various stages, and exposure to 
toxicity. A gene transcript subtraction profile such as in 
Table 3 is useful as a first screening tool for such gene 
10 expression and protein studies. 

6.8. SUBTRACTION ANALYSIS OF NORMAL MONOCYTE-CELL AND 
ACTIVATED MONOCYTE CELL cDNA LIBRARIES 

Once the cDNA data are in the computer, the computer 
program as disclosed in Table 5 was used to obtain ratios 
15 of all the gene transcripts in the two libraries discussed 
in Example 6.7, and the gene transcripts were sorted by the 
descending values of their ratios. If a gene transcript is 
not represented in one library, that gene transcript's 
abundance is unknown but appears to be less than 1. As an 
20 approximation — and to obtain a ratio, which would not be 
possible if the unrepresented gene were given an abundance 
of zero — genes which are represented in only one of the 
two libraries are assigned an abundance of 1/2. Using 1/2 
for unrepresented clones increases the relative importance 
25 of "turned— on" and "turned-off" genes, whose products would 
be drug candidates. The resulting print-out is called a 
subtraction table and is an extremely valuable screening 
method, as is shown by the following data. 

Table 4 is a subtraction table, in which the normal 
30 monocyte library was electronically "subtracted" from the 
activated macrophage library. This table highlights most 
effectively the changes in abundance of the gene 
transcripts by activation of macrophages. Even among the 
first 20 gene transcripts listed, there are several unknown 
35 gene transcripts. Thus, electronic subtraction is a useful 
tool with which to assist researchers in identifying much 
more quickly the basic biochemical changes between two cell 
types. Such a tool can save universities and 
pharmaceutical companies which spend billions of dollars on 
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research valuable time and laboratory resources at the 
early discovery stage and can speed up the drug development 
cycle, which in turn permits researchers to set up drug 
screening programs much earlier. Thus, this research tool 
5 provides a way to get new drugs to the public faster and 
more economically. 

Also, such a subtraction table can be obtained for 
patient diagnosis. An individual patient sample (such as 
monocytes obtained from a biopsy or blood sample) can be 
10 compared with data provided herein to diagnose conditions 
associated with macrophage activation. 

Table 4 uncovered many new gene transcripts (labeled 
Incyte clones) . Note that many genes are turned on in the 
activated macrophage (i.e., the monocyte had a 0 in the 
15 bgfreq column) . This screening method is superior to other 
screening techniques, such as the western blot, which are 
incapable of uncovering such a multitude of discrete new 
gene transcripts. 

The subtraction-screening technique has also uncovered 
20 a high number of cancer gene transcripts (oncogenes rho, 
ETS2, rab— 2 ras, YPT1— related, and acute myeloid leukemia 
mRNA) in the activated macrophage. These transcripts may 
be attributed to the use of immortalized cell lines and are 
inherently interesting for that reason. This screening 
25 technique offers a detailed picture of upregulated 

transcripts including oncogenes, which helps explain why 
anti-cancer drugs interfere with the patient's immunity 
mediated by activated macrophages. Armed with knowledge 
gained from this screening method, those skilled in the art 
30 can set up more targeted, more effective drug screening 
programs to identify drugs which are differentially 
effective against l) both relevant cancers and activated 
macrophage conditions with the same gene transcript 
profile; 2) cancer alone; and 3) activated macrophage 
35 conditions. 

Smooth muscle senescent protein (22 kd) was 
upregulated in the activated macrophage, which indicates 
that it is a candidate to block in controlling 
inflammation. 
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6.9. SUBTRACTION ANALYSIS OP NORMAL LIVER CELLS AND 
WBPATITIS INFECTED LIVER CELL CDNA LIBR ARIES 

In this example, rats are exposed to hepatitis virus 
and maintained in the colony until they show definite signs 
5 of hepatitis. Of the rats diagnosed with hepatitis, one 
half of the rats are treated with a new anti-hepatitis 
agent (AHA) . Liver samples are obtained from all rats 
before exposure to the hepatitis virus and at the end of 
AHA treatment or no treatment. In addition, liver samples 
10 can be obtained from rats with hepatitis just prior to AHA 
treatment . 

The liver tissue is treated as described in Examples 
6.2 and 6.3 to obtain mRNA and subsequently to sequence 
cDNA. The cDNA from each sample are processed and analyzed 
15 for abundance according to the computer program in Table 5. 
The resulting gene transcript images of the cDNA provide 
detailed pictures of the baseline (control) for each animal 
and of the infected and/or treated state of the animals. 
cDNA data for a group of samples can be combined into a 
20 group summary gene transcript profile for all control 
samples, all samples from infected rats and all samples 
from AHA-treated rats. 

Subtractions are performed between appropriate 
individual libraries and the grouped libraries. For 
25 individual animals, control and post-study samples can be 
subtracted. Also, if samples are obtained before and after 
AHA treatment, that data from individual animals and 
treatment groups can be subtracted. In addition, the data 
for all control samples can be pooled and averaged. The 
30 control average can be subtracted from averages of both 
post-study AHA and post-study non-AHA cDNA samples. If 
pre- and post-treatment samples are available, pre- and 
post-treatment samples can be compared individually (or 
electronically averaged) and subtracted. 

35 These subtraction tables are used in two general ways. 

First, the differences are analyzed for gene transcripts 
which are associated with continuing hepatic deterioration 
or healing. The subtraction tables are tools to isolate 
the effects of the drug treatment from the underlying basic 
40 pathology of hepatitis. Because hepatitis affects many 
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parameters, additional liver toxicity has been difficult to 
detect with only blood tests for the usual enzymes. The 
gene transcript profile and subtraction provides a much 
more complex biochemical picture which researchers have 
5 needed to analyze such difficult problems. 

Second, the subtraction tables provide a tool for 
identifying clinical markers, individual proteins or other 
biochemical determinants which are used to predict and/or 
evaluate a clinical endpoint, such as disease, improvement 
10 due to the drug, and even additional pathology due to the 
drug. The subtraction tables specifically highlight genes 
which are turned on or off. Thus, the subtraction tables 
provide a first screen for a set of gene transcript 
candidates for use as clinical markers. Subsequently, 

15 electronic subtractions of additional cell and tissue 

libraries reveal which of the potential markers are in fact 
found in different cell and tissue libraries. Candidate 
gene transcripts found in additional libraries are removed 
from the set of potential clinical markers. Then, tests of 
20 blood or other relevant samples which are known to lack and 
have the relevant condition are compared to validate the 
selection of the clinical marker. In this method, the 
P ar ^icular physiologic function of the protein transcript 
need not be determined to qualify the gene transcript as a 
25 clinical marker. 

6.10. ELECTRONIC NORTHERN BLOT 
One limitation of electronic subtraction is that it is 
difficult to compare more than a pair of images at once. 

Once particular individual gene products are identified as 
30 relevant to further study (via electronic subtraction or 
other methods) , it is useful to study the expression of 
single genes in a multitude of different tissues. In the 
lab, the technique of "Northern" blot hybridization is used 
for this purpose. In this technique, a single cDNA, or a 
35 probe corresponding thereto, is labeled and then hybridized 
against a blot containing RNA samples prepared from a 
multitude of tissues or cell types. Upon autoradiography. 
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the pattern of expression of that particular gene, one at a 
time, can be quantitated in all the included samples. 

In contrast, a further embodiment of this invention is 
the computerized form of this process, termed here 
5 "electronic northern blot." In this variation, a single 
gene is queried for expression against a multitude of 
prepared and sequenced libraries present within the 
database. In this way, the pattern of expression of any 
single candidate gene can be examined instantaneously and 
10 effortlessly. More candidate genes can thus be scanned, 
leading to more frequent and fruitfully relevant 
discoveries. The computer program included as Table 5 
includes a program for performing this function, and Table 
6 is a partial listing of entries of the database used in 
15 the electronic northern blot analysis. 

6.11. PHASE I CLINICAL TRIALS 
Based on the establishment of safety and effectiveness 
in the above animal tests, Phase I clinical tests are 
undertaken. Normal patients are subjected to the usual 
20 preliminary clinical laboratory tests. In addition, 
appropriate specimens are taken and subjected to gene 
transcript analysis. Additional patient specimens are 
taken at predetermined intervals during the test. The 
specimens are subjected to gene transcript analysis as 
25 described above. In addition, the gene transcript changes 
noted in the earlier rat toxicity study are carefully 
evaluated as clinical markers in the followed patients. 
Changes in the gene transcript analyses are evaluated as 
indicators of toxicity by correlation with clinical signs 
30 and symptoms and other laboratory results. In addition, 
subtraction is performed on individual patient specimens 
and on averaged patient specimens. The subtraction 
analysis highlights any toxicological changes in the 
treated patients. This is a highly refined determinant of 
35 toxicity. The subtraction method also annotates clinical 
markers. Further subgroups can be analyzed by subtraction 
analysis, including, for example, 1) segregation by 
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occurrence and type of adverse effect; and 2) segregation 
by dosage . 

6.12. GENE TRANSCRIPT IMAGING ANALYSIS IN CLINICAL STUDIES 
A gene transcript imaging analysis (or multiple gene 

5 transcript imaging analyses) is a useful tool in other 
clinical studies. For example, the differences in gene 
transcript imaging analyses before and after treatment can 
be assessed for patients on placebo and drug treatment. 

This method also effectively screens for clinical markers 
10 to follow in clinical use of the drug. 

6.13. COMPARATIVE GENE TRANSCRIPT ANALYSIS BETWEEN SPECIES 
The subtraction method can be used to screen cONA 

libraries from diverse sources. For example, the same cell 
types from different species can be compared by gene 
15 transcript analysis to screen for specific differences, 
such as in detoxification enzyme systems. Such testing 
aids in the selection and validation of an animal model for 
the commercial purpose of drug screening or toxicological 
testing of drugs intended for human or animal use. When 
20 the comparison between animals of different species is 

shown in columns for each species, we refer to this as an 
interspecies comparison, or zoo blot. 

Embodiments of this invention may employ databases 
such as those written using the FoxBASE programming 
25 language commercially available from Microsoft Corporation. 
Other embodiments of the invention employ other databases, 
such as a random peptide database, a polymer database, a 
synthetic oligomer database, or a oligonucleotide database 
of the type described in U.S. Patent 5,270,170, issued 
30 December 14, 1993 to Cull, et al., PCT International 

Application Publication No. WO 9322684, published November 
11, 1993, PCT International Application Publication No. WO 
9306121, published April 1, 1993, or PCT International 
Application Publication No. WO 9119818, published December 
35 26, 1991. These four references (whose text is 

incorporated herein by reference) include teaching which 
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nay be applied in implementing such other embodiments of 
the present invention. 

All references referred to in the preceding text are 
hereby expressly incorporated by reference herein. 

5 Various modifications and variations of the described 

method and system of the invention will be apparent to 
those skilled in the art without departing from the scope 
and spirit of the invention. Although the invention has 
been described in connection with specific preferred 
10 embodiments, it should be understood that the invention as 
claimed should not be unduly limited to such specific 
embodiments . 
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TABLE 2 


Clone numbers 15000 through 20000 
Libraries: HUVEC 
Arranged by ABUNDANCE 
Total clones analyzed: 5000 

319 genes, for a total of 1713 Clones 



number 

N 

c 

entry 

1 

15365 

67 


HSRPL41 

2 

15004 

65 


NCY015004 

3 

15638 

63 


NCY015638 

4 

15390 

50 


NCY015390 

5 

15193 

47 


HSFZB1 

6 

15220 

47 


RRRPL9 

7 

15280 

47 


NCY015280 

8 

15583 

33 


M62060 

9 

15662 

31 


HSACTCCR 

10 

15026 

29 


NCY015026 

11 

15279 

24 


HSEF1AR 

12 

15027 

23 


NCY01S027 

13 

15033 

20 


NCY01S033 

14 

15198 

20 


NCY015198 

15 

15809 

20 


HS COLLI 

16 

15221 

19 


NCY015221 

17 

15263 

19 


NCY01S263 

18 

15290 

19 


NCY01S290 

19 

15350 

18 


NCY01S350 

20 

15030 

17 


NCY01S030 

21 

15234 

17 


NCY015234 

22 

15459 

16 


NCY01S459 

23 

15353 

15 


NCY015353 

24 

15378 

15 


S7696S 

25 

15255 

14 


HUMTHYB4 

26 

15401 

14 


HSLIPCR 

27 

15425 

14 


HSPOLYAB 

28 

18212 

14 


HOMTHYMA 

29 

18216 

14 


HSMRP1 

30 

15189 

13 


HS18D 

31 

15031 

12 


HUMFKBP 

32 

15306 

12 


HSH2AZ 

33 

15621 

12 


HUMLEC 

34 

15789 

11 


NCY015789 

35 

16578 

11 


HSRPS11 

36 

16632 

11 


M619S4 

37 

18314 

11 


NCY018314 

38 

15367 

10 


NCY015367 

39 

15415 

10 


HSIFNIN1 

40 

15633 

10 


HSLOHAR 

41 

15813 

10 


CHKNMHCB 

42 

18210 

10 


NCY018210 

43 

18233 

10 


HSRPII140 

44 

18996 

10 


NCY018996 

45 

15088 

9 


HUMFERL 

46 

15714 

9 


NCY015714 

47 

15720 

9 


NCY015720 

48 

15863 

9 


NCY015863 

49 

16121 

9 


HSET 

50 

18252 

9 


NCY018252 

51 

15351 

8 


HUMALBP 

52 

15370 

8 


NCY015370 


s descriptor 

Riboptn L^l 
INCYTE 015004 
XNCYTE 015638 
INCYTE 015390 
Fibronectin 
R Riboptn L9 

INCYTE 015280 
EST HHCH09 ( IGR) 

Act in, gamma . 

INCYTE 015026 

Elf 1-alpha 

INCYTE 015027 

INCYTE 015033 

INCYTE 015198 

Collagenase 

INCYTE 015221 

INCYTE 015263 

INCYTE 015290 

INCYTE 015350 

INCYTE 015030 

INCYTE 015234 

INCYTE 015459 

INCYTE 015353 

Ptn kinase inhib 

Thymosin beta-4 

Lipocortin I 

Poly-A bp 

Thymosin, alpha 

Motility relat ptn; MRP-l;CD-9 

Interferon indue ptn 1-8D 

FK506 bp 

Histone H2A 

Lectin, B-galbp, 14kDa 
INCYTE 015789 
Riboptn Sll 
EST HHCA13 (IGR) 

INCYTE 018314 
INCYTE 015367 
interferon indue mRNA 
Lactate dehydrogenase 
C Myosin heavy chain B 
INCYTE 018210 
RNA polymerase II 
INCYTE 018996 
Ferritin, light chain 
INCYTE 015714 
INCYTE 015720 
INCYTE 015863 
Endothelin 
INCYTE 018252 
Lipid bp, adipocyte 
INCYTE 015370 
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• 





TABLE 

2 Con't 




number 

N 

c 

entry 

s 

descriptor 


53 

15670 

8 


BTCIASHI 

V 

NADH-ubiq oxidoreductase 


54 

15795 

8 


NCY015795 


INCYTE 015795 


55 

16245 

8 


NCY016245 


INCYTE 016245 


56 

18262 

8 


NCY018262 


INCYTE 018262 


57 

18321 

6 


HSRPL17 


Riboptn LI 7 


58 

15126 

7 


XLRPL1BRF 


Riboptn LI 


59 

15133 

7 


HSAC07 


Act in, beta 


60 

15245 

7 


NCY01S245 


INCYTE 015245 


61 

15288 

7 


NCY015288 


INCYTE 015288 


62 

15294 

7 


HSGAPDR 


G-3-PD 


63 

15442 

7 


HUMLAMB 


Laminin receptor, 54kDa 


64 

15485 

7 


HSNGMRNA 


Uracil DNA glycosylase 


65 

16646 

7 


NCY016646 


INCYTE 016646 


66 

18003 

7 


HUMPAIA 


Plsmnogen activ gene 


67 

15032 

6 


HUMUB 


Ubiquitin 


68 

15267 

6 


HSRPS8 


Riboptn S8 


69 

15295 

6 


NCY015295 


INCYTE 015295 


70 

15458 

6 


RNRPS10R 

K 

Riboptn S10 


71 

15832 

6 


RSGALEM 

R 

UDP-galactose epimerase 


72 

15928 

6 


HUMAPOJ 


Apolipoptn J 


73 

16598 

6 


HUMTBBM40 


Tubulin, beta 


74 

18218 

6 


NCY018218 


INCYTE 018218 


75 

18499 

6 


HSP27 


Hydrophobic ptn p27 


76 

18963 

6 


NCY018963 


INCYTE 018963 


77 

18997 

6 


NCY018997 


INCYTE 018997 

ft 

78 

15432 

5 


H SAG ALAR 


Galactosidase A, alpha 

w 

79 

15475 

5 


NCY015475 


INCYTE 015475 


80 

15721 

5 


NCY015721 


INCYTE 015721 


81 

15865 

5 


NCY015B65 


INCYTE 015865 


82 

16270 

5 


NCY016270 


INCYTE 016270 


83 

16686 

5 


NCY016886 


INCYTE 016886 


84 

18500 

5 


NCY018500 


INCYTE 018500 


85 

18503 

5 


NCY018S03 


INCYTE 018503 


86 

19672 

5 


RRRPL34 

R 

Riboptn L34 


87 

15086 

4 


XLRPL1AR 

F 

Riboptn Lla 


88 

15113 

4 


HUMIFNWRS 


tRNA synthetase, trp 


89 

15242 

4 


NCY015242 


INCYTE 015242 


90 

15249 

4 


NCY015249 


INCYTE 015249 


91 

15377 

4 


NCY015377 


INCYTE 015377 


92 

15407 

4 


NCY015407 


INCYTE 015407 


93 

15473 

4 


NCY015473 


INCYTE 015473 


94 

15588 

4 


HSRPS12 


Riboptn S12 


95 

15684 

4 


HSEF1G 


Elf 1 -gamma 


96 

15782 

4 


NCY015782 


INCYTE 015782 


97 

15916 

4 


HSRPS18 


Riboptn S18 


98 

15930 

4 


NCY015930 


INCYTE 015930 


99 

16108 

4 


NCY016108 


INCYTE 016108 


100 

16133 

4 


NCY016133 


INCYTE 016133 

• 
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TABLE 4 


Libraries: THP-1 
Subtracting: HMC 
Sorted by ABUNDANCE 
Total clones analyzed: 7375 

1057 genes, for a total of 2151 clones 


number 

entry 

s descriptor 

bgfreq rfend 

ratio 

10022 

HUMIL1 

IL 1-beta 

0 

131 

262*00 

10036 

HSMDNCF 

IL-8 

0 

119 

238.00 

100B9 

HSLAG1CDN 

Lymphocyte activ gene 

0 

71 

142.00 

10060 

HUMTCSM 

RANTES 

0 - 

23 

46.000 

10003 

HUMMIP1A 

MIP-1 

3 

121 

40.333 

10689 

HSOP 

Osteopontin 

0 

20 

40.000 

11050 

NCY0 11050 

INCYTE 011050 

0 

17 

34.000 

10937 

HSTNFR 

TNF-alpha 

0 

17 

34.000 

10176 

HSSOD 

Superoxide dismutase 

0 

14 

28.000 

10886 

HSCDW40 

B-cell activ, NGF-relat 

0 

10 

20.000 

10186 

HUMAPR 

Early resp PMA-induc 

0 

9 

18.000 

10967 

HUMGDN 

PN-1, glial-deriv 

0 

9 

18.000 

11353 

NCY011353 

INCYTE 011353 

0 

8 

16.000 

10298 

NCY010298 

INCYTE 010298 

0 

7 

14.000 

10215 

HUM4COLA 

Collagenase, type IV 

0 

6 

12.000 

10276 

NCY010276 

INCYTE 010276 

0 

6 

12.000 

10488 

NCY010488 

INCYTE 010488 

0 

6 

12.000 

11138 

NCY011138 

INCYTE 011138 

0 

6 

12.000 

10037 

HUMCAPPRO 

Adenylate cyclase 

1 

10 

10.000 

10840 

HUMADCY 

Adenylate cyclase 

0 

5 

10.000 

10672 

HSCD44E 

Cell adhesion glptn 

0 

5 

10.000 

12837 

HUMCYCLOX 

Cyclooxygenase-2 

0 

5 

10.000 

10001 

NCY010001 

INCYTE 010001 

0 

5 

10.000 

10005 

NCY010005 

INCYTE 010005 

0 

5 

10.000 

10294 

NCY010294 

INCYTE 010294 

0 

5 

10.000 

10297 

MCY010297 

INCYTE 010297 

0 

5 

10.000 

10403 

NCY010403 

INCYTE 010403 

0 

5 

10.000 

10699 

NCY010699 

INCYTE 010699 

0 

5 

10.000 

10966 

NCY010966 

INCYTE 010966 

0 

5 

10.000 

12092 

NCY012092 

INCYTE 012092 

0 

5 

10.000 

12549 

HSRHOB 

Oncogene rho 

0 

5 

10.000 

10691 

HUMARF18A 

ADP-r LboBy lation fctr 

0 

4 

8.000 

12106 

HSAOSS 

Adenylosuccinate synthetase 

0 

4 

8.000 

10194 

HSCATHL 

Cathepsin L 

0 

4 

8.000 

10479 

CLMCYCA 

I Cyclin A 

0 

4 

8.000 

10031 

NCYO 10031 

INCYTE 010031 

0 

4 

8.000 

10203 

NCY010203 

INCYTE 010203 

0 

4 

8.000 

10288 

NCY010288 

INCYTE 010288 

0 

4 

8.000 

10372 

NCY010372 

INCYTE 010372 

0 

4 

8.000 

10471 

NCY010471 

INCYTE 010471 

0 

4 

8.000 

10484 

NCY010484 

INCYTE 010484 

0 

4 

8.000 

10859 

NCY010859 

INCYTE 010859 

0 

4 

8.000 

10890 

NCY010890 

INCYTE 010890 

0 

4 

8.000 

11511 

NCY011S11 

INCYTE 011511 

0 

4 

8.000 

11868 

NCY011868 

INCYTE 011868 

0 

4 

8.000 

12820 

NCY012820 

INCYTE 012820 

0 

4 

8.000 

10133 

HSI1RAP 

IL-1 antagonist 

0 

4 

8.000 

10516 

HUMP2A 

Phosphatase, regul 2A 

0 

4 

8.000 

11063 

HUMB94 

TNF- indue response 

0 

4 

8.000 

11140 

HSHB1SRNA 

HB15 gene; new Ig 

0 

3 

6.000 

10788 

NCY001713 

INCYTE 001713 

0 

3 

6.000 

10033 

NCY010033 

INCYTE 010033 

0 

3 

6.000 

10035 

NCY010035 

INCYTE 010035 

0 

3 

6.000 

10084 

NCY010084 

INCYTE 010084 

0 

3 

6.000 

10236 

NCY010236 

INCYTE 010236 

0 

3 

6.000 

10383 

NCY010383 

INCYTE 010383 

0 

3 

6.000 
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number 

10450 

10470 

10504 

10507 

10598 

10779 

10909 

10976 

10985 

11052 

11068 

11134 

11136 

11191 

11219 

11386 

11403 

11460 

11618 

11686 

12021 

12025 

12320 

12330 

12853 

14386 

14391 


TABLE 4 Con * t 


entry 

s descriptor 

bgfreq rfend 

ratio 

NCY010450 

INCYTE 

010450 

0 

3 

6.000 

NCY010470 

INCYTE 

010470 

0 

3 

6.000 

NCX010504 

INCYTE 

010504 

0 

3 

6.000 

NCY010507 

INCYTE 

010507 

0 

3 

6.000 

NCY010598 

INCYTE 

010598 

0 

3 

6.000 

NCY010779 

INCYTE 

010779 

0 

3 

6.000 

NCY010909 

INCYTE 

010909 

0 

3 

6.000 

NCY010976 

INCYTE 

010976 

0 

3 

6.000 

NCY010985 

INCYTE 

010985 

0 

3 

6.000 

NCY0110S2 

INCYTE 

011052 

0 

3 

6.000 

NCY011068 

INCYTE 

011068 

0 * 

3 

6.000 

NCY011134 

INCYTE 

011134 

0 

3 

6.000 

NCY011136 

INCYTE 

011136 

0 

3 

6.000 

NCY011191 

INCYTE 

011191 

0 

3 

6.000 

NCY011219 

INCYTE 

011219 

0 

3 

6.000 

NCY011386 

INCYTE 

011386 

0 

3 

6.000 

NCY011403 

INCYTE 

011403 

0 

3 

6.000 

NCY011460 

INCYTE 

011460 

0 

3 

6.000 

NCY011618 

INCYTE 

011618 

0 

3 

6.000 

NCY011686 

INCYTE 

011686 

0 

3 

6.000 

NCY012021 

INCYTE 

012021 

0 

3 

6.000 

NCY01202S 

INCYTE 

012025 

0 

3 

6.000 

NCY012320 

INCYTE 

012320 

0 

3 

6.000 

NCY012330 

INCYTE 

012330 

0 

3 

6.000 

NCY0128S3 

INCYTE 

012853 

0 

3 

6.000 

NCY014386 

INCYTE 

014386 

0 

3 

6.000 

NCY014391 

INCYTE 

014391 

0 

3 

6.000 
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TABLE 5 


* Maatar anu for SUBTRACTION output 
set vox on 

ear safety on 
set exact or 
SET TYF8AHBAD TO 0 
CLEAR ' • 

SST DEVICE TO SCREEN 

usB*SmartG^;FcxBASE+/Mae;fcoc filesiClonea.dbf* 

GO TOP ' 

STORE NUMBER TO 3MXTZAR 
GOJOTTQK 

STORE N0M8ER TO TERMINATE 
STORE 1 ' TO Targetl 

STORE * • TO Targ«t3 

STORE ' 1 TO Target3 

s tor e . < 1 to ctojeetl 

STORE ' ’ 1 TO Objects 

STORE ' 1 TO Object) 

STORE 0 TO ANU 
STORE 0 TO SNATCH 
STORE 0 TO MHATQi 
STORE 0 TO (HATCH 
STORE 0 TO HATCH 
STORK 0 TO St? 

STORE X TO BAIL 
SO WOLE .T. ' 

* Pzegraa. i Subtraction 3. tat 

•Date .10/11/94 

* Version, i FoxBASF»/tAc, revision 1.10 

* Notes. . . . i Fcnomt £ile Subtraction S 

.* 

SCREEN' 1 TYPE 0 READING •Screen 1* AT 40,2 SIZE 286,492 PIXELS FONT •Geneva*, 9 COLOR 0,0,0, 
4 PIXELS 7S, 120 TO 178,241 ERLS 3871 COLOR 0,0,-1,24610,-1,8947 

6 FOOAS 37,104 EAT ‘Subtraction Menu* STYLE 65536 FONT ’Caneva*,274 COLOR 0,0,-l t -l,-l,-l 
9 PIXELS. 117, 126 GST BATCH STYLE £5536 FCNT ‘Chicago M2 PICTURE *3*C Ekaet * SIZE ' IS ; 62 CO 
9 'PIXELS 135, .126 GET WATCH STYLE 65536 FONT ’Chicago M2 .PZCSURS *8*C Hanologoua* SIZE !S,1 
9 PIXELS 153,226 SET BATCH STYLE 65536 FONT ’ChicagoM) PICTURE "0*0 Other ape* SIZE 15,84 
9 PIXELS 90,152 SAY •Mateheat*. STYLE 6553$ PONT 'GaaevaM2 COLOR 0,0, r l,-i, -1,-1 . 

« PIXELS 171,126 GET Hatch STYLE 65536 FONT *ChicagoM3 PICTURE *9*C Xncyte" SIZE 15,65 CO 

8 PI XH£ 252,137 GET initiate STYLE 0 FONT *GeaevaM2 SIZE 15,70 COLOR 0,0, -1,-1, -1,-1 
4 PIXELS 252,236 GET terminate STYLE 0 FONT *Ceneva",13 SIZE 15,70 COLOR 0,0, -1,-1, -1,-1 
0 PDCEJS 252,35 SAY "Include clones - 11 STYLE 65S36 FCMT ’Caneva‘,12 COLOR 0,0, -1,-1, -1,-1 

9 PIXELS- 252.215 SAY *-►* STYLE 65536 FONT *GenevaM4 COLOR 0,0, -1,-1, -1, -1 . 

6 PIXELS 198,126 GET PIP STYLE 65536 PONT ’Chicago M2 PICTURE ‘0*C Print to file* SIZE 15’, 9 
9 PIXELS 90,9 TO 181,109 STYI£ 3871 COLOR 0,0, -1,-25600, -1,-1 
4 PIXELS 90,388 TO ‘181, 397 STYLE 3871 COLOR 0,0, -1,-2S600, -1,-1 

4 PIXELS 81.296 SAY "Background:* STYES 65536 FONT ’Geneva.’, 270 COLOR 0,0, -1,-1, -1,-1 
4 PIXELS 45.125 GET ANAL STYLE S5536 FCNT ’Chicago" ,.12 PICTURE ’8m Overall; Function* SIZE 4 
9 PIXELS 81.26 SAY ■Target: * STYLE 65536 FONT "Geneva* , 270 COLOR 0.0,-l.-l,-l,-l 

9 PIXELS 108,20 GET target! STYLE 0 POTT ‘Geneva", 9 SIZE 12,79 COLOR O.O, -1, -1. -1,-1 

4 PIXELS 135.20 GET targets STYLE 0 FCNT •Geneve’, 9 SIZE 12,79 COLOR 0,0, -l, -1, -1,-1 

.4 PIXELS 162,20 GET target! STYLE 0 PONT •Geneva 1 . 9 SIZE 12,79 COLOR 0,0, -1,-1, -1,-1 

9 PIXELS 104,299 GEP objeetl STYLE 0 FONT ’Geneva*, 9 SIZE 12,79 -COLOR 0,0, -1,-1, -1,-1 

4 PIXELS 135.299 GET objects STYLE 0. FCNT 'Geneva ’,9 8IZS 12,79 COLOR 0,0, -1,-1, -1,-1 

8 PIXELS 163,299 GET objects STYLE 0 FCNT 'Geneva*, 9 SIZE 12,79 COLOR 0,0, -1,-1-, -1,-1 

9 PIXELS 276,324‘GET Bail STYLE 6SS36 PONT ’Chicago M2 PICTURE *8*R Run; Bail cut* SIZE 4112 

t 

* EJOFi Subtraction . 2. tat 
REAS ’ 

IP Bail*! 
rtran 

CLOSE DATABASES 

USB *anartGuyiFoxBASB4/Mac:£ox files icXonaa.dbf" 

• SET SAFUIT OH 
SCREEN. 1 OFF 
RETOTW 
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b©xf 

STOW V*£j(5YS(2) ) TO STARTIME 
store upper ( Target! 1 TO Targetl 
STORE. UPPER (Target?) TO Targ«t2 
STORE UPPER (Targ«t3) TO Targets. 

STORE UPPER (Obj act 1) TO Obj act 1 
STORE UFFBl (Obj «Ct2) TO Obj «Ct2 
STORE UPPER (Object 3} TO Object 3 
clear 

SET TALK ON 

GAP « TSRKZNAra'XNrrZATB+l 
GO INITIATE 

COPT NEXT GAP FIELDS NUM3ER, library, D, F, 2, R, ENTRY, S, DESCRIPTOR, START, RFEND,X TO TEMFNCW 
USE TSMPNUM 
COUNT TO TOT 

COPY TO TDfFRED TOR Db'B* .0R«Db'O* .OR.D='H' .CR.D-'N' .OR.D»'I' 

USE TB4FRSD 

IF CnatchaO .ARP. Kwicch»0 .AND. Qnatch»0 .AND. IMMCHaO 

COPT TO TBdFDESXO 

ELSE 

COPY S TR U CT U RE TO TEMFDSSXG 
USE TEKPDESZG 
IF Etaatcbal 

APPEKD FROM TEKENUM FOR Cbt'E' 

ENDIF 

X7Hmacch»l 

APPEND PROM TEM5NUM FOR D-'K* 

DUCT 

IF bnatchvl 

APPEND FRiH TSKFNQf FOR D*'0' 

ENDIF 

TF Srateiul 

APPEND FROM TKKPNUM FOR Da 1 1 ' .OR.Da'X' 

T.OR.Da'N 1 
. HP IF 
Bnup 

COURT TO STAKTOT 

COP? STRUCIURS TO TEMPLZB 
USB TSMPLZB ■ ■ 

APPEND PROM TBffOESia FOR 
IF targe t2<> ' . • 

APPB® FROM TZMFEESZQ FOR 
ENDIP 

IF ea*get3<>' ' 

APPEND FROM. TEMPDESI3 FOR 

a©ip 

COONT TO ANAI/ICT’ 

USE TEMPDESia 
COP? STRUCTURE TO TEMF8UB 
USE TEMP SUB 

APPEND FROM TBODBSIO FOR libraxy»UPEER<Objectl) 

IP target 2o‘ • 

APPEND FRCM TEMPDESIG FOR. litauyiUPFBR(0bject2) 

ENDIP 

IP terget3o' 

APPEND FRCM TSffDSSIS FOR :ihraxy=U?P^(Cbj.Ct3 ) 

hjdip 

COUNT TO SCBTRACTOT 
SET TALK OPP 

• COMPRESSION S UBR O U TINE A 
? 1 G0KFRSSSSJ6' QUERY LIBRAR? 1 
USE TEMFLXB 


1 ibrarywUFPER (targetl ) 
libraxy»UPPSR ( target! ) 

t 

library ■UPPER (targat3 ) 
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50RTCN* ENTRY, NUMBER TO LZ830RT 

USE LZ2SQRP 

COUNT TO IOGENB 

REPLACE AIL RITND WITH 1 

Mxwa • i 

SW2-0 

00 WHILE SW2-0 ROLL 
I? MAHXX >» IDGSNB 
PACK 

COUNT TO AUNZQUS 

SM 3-1 

LOOP 

£NDXF 

go torn 

DOT ■ 1 

STORE ENTRY TO TESTA 
STORE 0 TO 0SSIGA . 

SN » 0 

DO NHIUK SW-0 .TEST 

oap 

STORE BfZRY TO TESTS 
STORE D TO DSSXG8 

XF TESTA » TESTS .AND. DESIGA-DESIGB 
DELETE 
CUP - EOT+1 
LOOP 
EHDXP 
GOMAWa 

REPLACE SPEND WITS CUP 
MARRI - NARSU+DOT '• 

SWal 

LOOP 

ENDDO.TES? 

LOOP 

2NDOO ROLL 

SORT ON RFQJD/D, NUMBER TO TEMP* ARSORT. 

USE THKPTARSORT 

* REPLACE ALL START WITH RPXKD/XDGENE’IOOOO 
COUNT TOTEMPTARCO 

• ***•******#•#******•**•****•*••*•• •*•**•*1 

* COMPRESSION SUBR0OTXN3 B 
? 'CGMPRBSSXNQ TARGET LIBRARY* 

USE TEMPSTO 

SORT ON ENTRY, NUMBER TO* SUBSORT 

USE SUBSORT 

COUNT TO S U EGE NE 

REPLACE ALL SPEND WOT* 1 

MARXl « 1 

SW2aO 

DO WHILE SW3«0 ROLL 
IF KARXl >a SUBGBtS 
PACK • 

COUNT TO BUNXOUS 
SH2sl 
LOOP 
ENDXF 
GO MARR1 

DUP • 1 

STOPS. ENTRY TO ISSTA 
STORE 0 TO DSSXGA 
SW u 0 

DO WHILE SWaO TEST 
SKIP 

STORE ENTRY TO TESTB 
STORE D TO DSSXGB 

IP TESTA =» TESTS .AND. D£SXGA?DSSXG8 
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nw r.v im 
DUi m DOT*! 

LOOP 
BO IF 
OOKXJOd 

REPLACE RFBTO WITH DOT 
MARX1 a WttXitW? 

SNbl 

LOOP 

ENEOO TEST 
LOOP . 

SNDDO ROLL 

SORT ON RF3JD/D,NUMSHl TO TEKPSUBSOR? 

•USE TS-lPSUBSORr 

♦REPLACE ALL START WITH AFQlD/IDCOJEnOOOO 
COtUT TO TEHPSUBCO 

♦FUSION ROUTXSB 
? ’ SUBTRACTER LIBRARIES’ 

USE SCtSniACTICM 

COPY ST RU CTU RE TO CRUNCHER 

SEUCT 2 

0S8 TEMFSUB3QRT 

SBCfiCT 1- 

USB CRUNOOER 

APPEND FROM TBfPTARSOOT 

COUNT TO BAILOUT 

MARX a 0 

DO WHILE *Tt. 

ggr.gpyp i 
MARX « MARX+1 

if marx>ba:lout 

fflOT 
ENDIF 
GO tARK 

STOPS' ENTRY TO SOWER 
SELECT 2 

LOCATE. FOR ENXRYaSCANNER 
IF FOUND () 

STORE RIB© TO BIH 
STORE RUNS TO BITS 

fftj&g . 

STORE 1/2 TO Bill 
STORE 0 TO BITS 
SNDXF 
SELECT 1 

R2PXACB BGFREO WITH BITS 
R3FLAC2 ACTUAL WITH 8IT1 
LOOP 
HTCCO 

SELECT 1 

REPLACE ALL RATIO WITH RFEND/ACTOAL 
? 'COINS FINAL SORT BY RATIO' 

SORT ON RATIO/D, BSFRSQ/D, WJSCRI7T0R. TO FINAL 
USS FINAL 

•eft balk off 
DO CASE 
CASS PTFaO* ■ 

SET DEVICE TO PRINT 
SET PRINT ON 
EJECT .*\ 

CASE PTFsl 

AST ALTERNATE TO •Adenoid .Patent Figures: Subtraction, tact* 


5 1 



WO 95/20681 


PCT/US95/01160 


SET ALTSKNXTK CN 
BOCA5E 



STORE VM»(SVS(2)) TO UNTO® 

2F riNTZMEcSTAfniNE 

STORE POmXB+SMOO TO .PWlMl 

aoxr 

STORE I'lNTIMB - STRRTOS TO ODMPSEC 
STORE OOKPSK/SO TO COMPMZN 

I 

S5T KARGIN TO 10 

fll,l SAT •Library Subtraction Analysis" 6TTLE 65536 PONT "Geneva", 274 COLOR 0,0, 0,-1# -1,-1 

7 

? 

7 

7 

7 dated 
7? » 

77 TZURd 

7 ’Clone numbers 1 
77? -SnK INITIATE, 5,0) 

,77 ■ through 1 * 

77 STR (TERMINATE, 6, 0} 

7 'Libraries i ' 

7 Targetl 
IP TargetSo 1 
77- \ ‘ ' 

77 Targets 
ENDIF 

IP Target3o' 

' * 

77 Target3 
ENDS? 

7 'Subtracting; 

7 Qbjectl 
IF- Object! o 1 
77- ■* , . * 

77 Objecta 

aoir 

IF Obj«et3<>' 

77 \ ' 

7? Object! 

atax? . 

7 * Designations t 

IF Boatch-0 .AND. Htaatch=0 .AND. 0natch«0 .AND. IMATCH»0 
77 'All' 

ENDIF .. 

IF Efaiatchal 
?? ’Exact, ' 

BDIF 

IF ttaatefasl 
77 'Hunan, 1 
ENDIF . 

( IF an&tchal 
7? 'Ocher sp. ’ 

ENDIF 

IF Enatch-1 
?7 'tNcrrs 1 
ENDZ7 
•IF ANALsl 

7 'Sorted fay ABUNDANCE*- 
EM7IF. 

IF ANAL-2 

7 'Arranged fay FUNCTION' 

ENDIF 
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I 'Total oleMa r«pr<M«Mdt ' 

II STRIOOT.S.O) . .. , 

? "Total -alonM analysed* 1 
?? STRIStAKTOT, S,0) 

? 'Total, computation, tint 
?? STR (CCMPNBJ, 5,2) 

?? ' ainufiaa' 

7 'd • designation £ ■ distribution < a location, r = function a a species i » into 

ecinw 1 TOPS 0 HEJUDJN3 'Screen 1* AT 40.2 SIZE 296,492 PIXELS FCNT 'G«n«ra',9 COLOR 0,0,0, 
DO CASS 
CASE XNRLal 
?? STROUNIQUB.4,0) 

?? ' genes, for a total of ' 

. 71 £TR(AtttI/I9S,.4,0) 

>? ' elans* ’ 

at~ovvn x TYPE 0 KEABDO 'Screen 1* AT 40,2 SIZE 286,492 PIXELS- PONT 'Genera*, 7 COLOR 0,0,0, 
list OSP fields nunber, D.X.Z.RjBflTOf.S. DESCRIPTOR. BGPRBQ.HFEHD.RAffXO, I 
SET PRINT OFF' 

CLOSB DATABASES 

•SoartGuy;FcxBASE+/Mac:fca file* t clones, dbf 9 


c asb.anaup 
• * arrange/ function 
SET PRINT’ CN 

SCT HEADING GW 

SCREEN 1 Tyro 0 HEADING 'Screen 1* AT 40,2 SIZE 286,492 PIXELS ' FOOT 'Helvetica', 268 COLOR 0 


BINDING PRCT5D1S 1 


? 

7 9 

SCREEN* 1 TYPE 0 HEADING 'Screen If 'AT 40,2 SIZE 286,492 PIXELS FOOT •Helvetica' , 265 COLOR 0 
? 'Surface rolecules and receptors t' 

SCREEN X TYPE 0 HEADING 'Screen 1* AT 40,2 SIZE 286,492 PIXELS FOOT 'Geneva' ,7 COLOR 0,0,0, 
list OFF fields number, D/F,‘Z,R, ENTRY, 6, DESCRIPTOR, BGFRSQ,RFEND, RATIO, I FOR Ra'B* 


' SCREEN 1 TYPE 0 HEADING 'Screen 1* AT 40,2 SIZE 286,492 PI2SLS .FOOT 'Helvetica' , 265 COLOR 0 
? 'Calcium-binding proteins i * 

SCREEN 1 TYPE 0 HEADING 'Screen 1' AT 40,2'SIZE 286,492 PIXELS FOOT 'Geneva*, 7 COLOR 0,0,0, 
list CFF fields nutter, D,r,Z,R,8OTOT,S, DESCRIPTOR, BGFMQ, WEND, RATIO, I FOR Rs*C 

SCREEN 1 TYPE 0 HEADING 'Screen l 9 AT 40,2 SIZE 286,492 PIXELS FOOT 'Helvetica 9 , 265 COLOR 0 
7 'Ligands and ef f actors i! 

SCREEN 1 TYPE 0 HEADING 'Screen 1* AT 40,2 SIZE 286,492 PIXELS FOOT 'Geneva*, 7 COLOR 0,0,0, 
list OFF fields matter, D.,F,Z,R,8WnRY,S, DESCRIPTOR, BGFAB0,RFEND* RATIO, I FOR R*'S' 


SCREEN 1 TYPE 0 HEADING 'Screen 1* AT 40,2 SIZE 286,492 PIXELS FOOT •Helvetica' , 265 COLOR 0 
7 * 'Other binding procaine j ' 

SCREEN 1 TYPE -0 HEADING 'Screen 1 # AT’40,2 SIZE 286,492 PIXELS FOOT 'Geneva*, 7 COLOR 0,0,0, 
list OFF fields' number, D,f , Z,K, &7TRY, S, DESCRIPTOR, BSFR5Q,RFEND, RATIO, I FOR Ra'I* * 

7 . . ' 

SCREEN 1 TYPE 0 HEADING 'Screen 1* AT 40,2 SIZE 286,492 PIXELS FOOT 'Helvetica* ,268 COLOR 0 
7 • ONCOGENES' 

SCREEN 1 TYPE 6 HEADING 'Screen 1' AT 40,2 SI2E 286,492 PIXELS FOOT 'Helvetica' ,265 COLOR 0 
7 'General oncogenes t 1 ,, . 

SCREEN 1 TYPE 0 HEADING ' Screen 1' AT .40, 2 SIZE 286,492 PIXELS -FOOT 'Geneva 9 '*? COLOR 0,0,0, 
list CPF fields matter, D,P,Z#R, ENTRY, 9, DESCRIPTOR, BGFREQ,RFBJD, RATIO, I FOR Rb'O' 

SCREW 1 TYPE 0 HEADING 'Screen 1* AT 40,2 SIZE 286,492 PIXELS FOOT 'Helvetica* ,265 COLOR 0 
7 'OTP-binding proteins i f 

SCREEN 1 TYPE 0 KEADZNG 'Screen 1' AT 40,2 SIZE 286,492 PIXELS FOOT 'G ene va* ,7 COLOR 0,0,0, 
list CFF fields matter, D,?,Z,R,BflKY, 9, DESCRIPTOR, BSFREQ, RPM, RATIO, I FOR Ra'O* 
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SCRS3* 1 TYWS 0 HEADING *9creen 1* AT 40,2 SIZE 286,492 PIXELS TOOT 'Helvetica*. 365 COLOR 0 
7 'Viral element*)' - - ~ a 

SCREW 1 TYPE 0 HEADING 'Screen 1* AT. 40,2 SIZE 286,493 PIXELS PONT , Cfefiwf , ,7 CCCDR '070,0, 
Use OPT fields number, D, 7, Z, R, ENTRY , S, DESCRIPTOR, BGFREQ, RFH2JD, RATIO. I FOR Ra'V* 


SCREW 1 TYPE 0 HEADING 'Screen 1' AT 40,2 SIZE 286,493 PIXELS PONT 'Helvetica*, 2S5 COLOR o 
7 'Kiaaaea and Phosphatases) 1 

SCREES 1 TYPE 0 HEADING 'Screen 1* AT 40,2 SIZE 286,492 PIXELS FONT 'Geneva', 7 COLOR 0,0,0, 
list OFF fields manner, D,F,Z.R, ENTRY, S, DESCRIPTOR, BCFRBQ.RFEND, RATIO, r FOR Ra'Y 1 


SCREEN 1-TYFB 0 HEADING 'Screen 1' AT 40,2 SIZE 286,492 PIXELS POTT 'Helvetica*, 2 65 COLOR 0 
? 'Tumor-related antigens i 1 

SCREEN 1 TYPE 0 HEADING .'Screen 1* AT 40,2 SIZE 286,492 PIXELS PONT 'Geneva', 7 COLOR 0,0,0. 
Use OPP fields number, D,F, 2, R.ENIRY, 9, DESCRIPTOR, BCPREQ.RFEND, RATIO, I FOR R»‘A‘ 

7. 

SCREEN 1 TYPE 0 HEADING 'Screen 1* AT 40.2 SIZE 286,492 PIXELS FONT 'Helvetica', 268 COLOR 0 
7 ' ‘ PROTEIN SYNIKDTZC MAOffiSAY PROTEINS! 

7 . 

SCREEN 1 TYPE 0 HEADING 'Screen 1' AT 40,2 SXZ3 286.492 PIXELS FCNF 'Helvetica' ,265 CCLOft 0 
? 'Tran script ion and Nucleic Acid-binding protein*) ’ . - 

SCREW 1 TYPE 0 HEADING 'Screen 1' AT 40,2 SIZE 286,492 PIXELS PONT 'Geneva*, 7 COLOR 0,0,0, 
liet OPT field* number, D,F,Z,R, ENTRY, 8, DESCRIPTOR, SGFREQiRPEM), RATIO, I FOR Ra'O' 

SCREW 1 TYPE 0 HEADING 'Screen 1* AT 40,2 SIZE 286,492 PIXELS PONT 'Helvetica*, 265 COLOR. 0 
7 'Translation: ' «. 

SCREEN 1 TYPE 0 HEADING 'Screen 1> AT 40,2 SIZE 286,492 PIXELS FCNF 'Geneva', 7 COLOR 0,0,0,' 
list OFF fields number, D,F,Z,R>07rSY,S, DESCRIPTOR, EGFRBQ, RTS®, RATIO, I FOR Ra'T’ 

SCREEN 1 TYPE 0 HEADING 'Screen 1* AT 40,2 6IZZ 286,492 PIXELS FONT 'Helvetica ',265 ov /iR 0 
? 'AibascRial proteins!' 

SCREEN 1 TYPE 0 HEADING 'Screen 1" AT 40,2 SIZE 286*492 PIXELS FONT 'Geneva", 7 COLOR 0,0,0, 
Xisc OFF fields number *D;F,Z,R,£NTKY, 3* DESCRIPTOR# 8GFR2Q, RFEND, RATIO* I FOR R»'R' 


SCREEN 1 TYPE 0 HEADING .'Screen 1* AT 40,2 SIZE 286*492 PIXE L S FONT "Helvetica* *265 COLOR 0 
7 'Protein processings' 

SCRE EN 1 TYPE 0 HEADING "Screen 1' AT 40*2 SIZE 286,492 PIXELS FONT "Geneva* ,7 COLOR 0,0,0* 
list OFF fields number# D#F#Z*R#EITOY,S#CSSCRIPTOR#BGFJtSQ J RFEND# RATIO* I FOR R« ( L* 

SCREEN 1 TYPE 0 HEADING "Screen 1' AT 40,2 SIZE 286,493 PIXELS. FONT "Helvetica* ,258 COLOR 0 
? 

7 ' EN2YNES' 

7 


SCREEN 1 TYPE 0 HEADING "Screen 1" AT 4Q,2 SIZE 286,492 PIXELS FONT "Helvetica \ 265 COLOR 0 
? ’Ferroproteine? ' 

SCREEN 1 TYPE 0 HEADING "Screen 1" AT 40,2 SIZE 286,492 PIXELS FONT "Geneva*, 7 COLOR 0i0#0« 
list OPT fields number, D, P, Z, R, ENTRY, S, DESCRIPTOR# 8GFREQ* RFEND, RATIO* Z FOR Ra'F* 

SCREEN 1 TYPE 0 HEADING "Screen- 1* AT 40,2 SIZE 286,492 PIXELS FONT "Helvetica** 265 COLOR 0 
7 'Pro teaiea and inhibitors i* 

SCREEN 1 TYPE 0 HEADING "Screen 1" AT 40,2 SIZE 286,493 PIXELS PONT "Geneva* ,7 COLOR 0,0,0, 
list OFF fields nurnber,D, P,Z, R, B7TKY,S, DESCRIPTOR, BGFRZQ, RFEND, RATIO, I FOR Ra'P* 

SCREEN 1 TYPE 0 HEADING ‘Screen 1* AT 40,2 SIZE 285*492 PIXELS FONT "Helvetica*, 265 COLOR 0 
7 'Oxidative phosphorylation:. 1 

SCREEN 1 TYPE 0 HEADING "Screen 1" AT 40,2 SIZE 286,492 PIXELS FONT "Geneva*, 7 COLOR 0*0*0, 
Hat OFF fields number, D« P, Z| A, ENTRY, S, DESCRIPTOR, 3GFRIQ* RFEND, RATIO, I FOR Rv'Z' * 

SCREEN 1 TYPE 0 HEADING "Screen 1* AT 40,2 SIZE 286*492 PIXELS FONT • Helvetica "*265 COLOR 0 
7 ’Sugar metabolism ' * 

SCREEN 1 TYPE 0 HEADING "Screen 1" AT 40,2 SIZE 296,492 PIXELS FONT "Geneva", 7 COLOR 0,0,0, 
liet OFF fields number ,D,F,Z,R,anRY,3, DESCRIPTOR, BGFREQ* RFEND, RATIO* I FOR tU'Q' 

SCREEN ! TYPE 0 HEADING "Screen I" AT 40,2 SIZE 286,492 PIXELS FONT -Helvetica" *265 COLOR 0 
7 'Amino acid metabolism: ' 

SCRE&t 1 TYPE 0 HEADING "Screen 1* AT 40*2 SIZE 286*492 PIXELS FONT "Geneva" *7 COLOR 0*0,0/ 
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llat OFF number, O, F,Z. R.BRHY, &■ DESCRIPTOR, BOFRBQ, RFEND, RAIIQrX FOR Rs'M' 

SCREEN 1 TYPE 0. HEADING 'Screen 1* AT 40,2 SIZE 214,492 92X3X6 SCOT 4-^6 d&R 0 

? ’Nucleic acid sntsboiisa: fc 

SCREEN l.TYFE 0 HEADING ’Screen 1’ AT 40,2 SIZE 286,492 PIXELS FONT • Geneva ‘,7 COLOR 0,0,0, 
list. OCT fields number , D, F, Z, R, ENTRY, 6, DESCRIPTOR, BGFREQ, RPEND, RATIO, T FOR R-’N* 

screen ‘1 TYPE 0 HEADING ’Screen 1* AT 40,2 SIZE 286,492 PIXELS' FC NT ’Helvetica’, 265 COLOR 0 
? 'Lipid nacaboLisa: ‘ 

SCREEN 1 TYPE 0 HEADING ’Screen 1* AT 40,2 SIZE 286,492 PIXELS FCNT ’Geneva’, 7 COLOR 0,0,0, 
list OFF fields nunber , D, F, Z, R. EK1RY, 9, DESCRIPTOR, BGPRBQ, RPEND. RATIO. I FOR Ro'W' 

SCREEN 1 TYPE 0 HEADING ’Screen 1* AT 40,2 SIZE 286,492 PIXELS FONT ’Helvetica’, 265 COLOR 0 
7 'Other enzynea:' 

SCREEN 1 TYPE 0 HEADING 'Screen 1* AT 40,2 SIZE 286,492 PIXELS FONT 'Geneva*, 7 COLOR 0,0,0, 
Hat OPT fleide number, D,P,Z,R,ENIRY, 9, DESCRIPTOR, BGFREQ, RFEND, RATIO, I FOR Rs'E’ 

? . • . 

9CREEN 1 TYPE 0 HEADING ’Screen 1’ AT 40,2 SIZE 286,492 PIXELS FONT ’Helvetica* ,268 COLOR 0 
7 • 

7 • MISCELLANEOUS CATEGORIES' 

7 

SCREEN 1 TYPE 0 HEADING ’Screen 1' AT 40,2 SIZE 286,492 PIXELS FONT ’Helvetica’ , 265 COLOR 0 
? ' stress responaai ’ 

SCREEN 1 TYPE 0 HEADING ’Screen 1* AT 40,2 SIZE 286,492 PIXELS FONT ’Geneva’, 7 COLOR 0,0,0, 
liat OFF fields number, D,FV 2, R.ENIRY.S, DESCRIPTOR, BGFREQ, RF32®, RATIO, X FOR R»'H' 

SCREEN 1 TYPE 0 HEADING ’Screen 1* AT 40,2 SIZE 286,492 PIXELS FONT ’Helvetica* , 365 CCLOR'O 
7 'Structural: ' • 

SCREN 1 TYPE 0 HEADING ’Screen 1' AT 40,2 SIZE 286.492 PIXELS FONT 'Geneva', 7 COLOR 0,0,0, 
list OFF fields, number, D,P,Z, R.ENIRY.S, DESCRIPTOR, BGFREQ, RFEND. RATIO, I ;FQR R='K' 

SCREEN 1 TYPE 0 BEADING ’Screen 1* AT 40i2 SIZE 286,492 PIXELS FONT ’Helvetica’, 265 COLOR 0 
7 'Other elones:' 

SCREEN 1 TYPE 0 HEADING 'Screen 1* AT 40,2 SIZE 286,492 PIXELS ' FONT* ’Geneva’, 7. COLOR 0,0.0. 
list OFF fields number, D,?,Z,R,ENIRY,S, DESCRIPTOR, BGFREQ, RFEND, RATIO, I FOR lU'X' 

SCREEN 1 TYPE 0 HEADING 'Screen 1* AT 40,2 SIZE 286,492 PIXELS FONT ‘Helvetica*, 2 65 COLOR 0 
' 7 ' Clones ' of unknown function: ' 

SCREEN 1 TYPE 0 HEADING ’Screen 1* AT 40,2 SIZE 286,492 PIXELS FONT 'Geneva', 7 COLOR 0,010, 
list OFF fields number.D.?, z.r.hniky.s, descriptor, bgfreq, rfind, ratio, I for r>'U' 

ENKASE 

OO ’Teat print. px?' 

SET PRINT OFF 
SET DEVICE TO SCREEN 
CLOSE DATABASES 
ERAS2 TD4PLI8.DBF 
ERASE TEMPNUH.BBF 
ERASE T8SFDBSXG.OB? 

SET KARGIN TO 0 

CLEAR 

LOOP 

BffiCO 
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•ftorthero (single) , version 11-25-94 
eloea databases 


ser nut off 

657 PRINT OFF' 

SET EXACT OFF 
CXSAA ' 

STORK 1 1 TO EGbject 

SIORt • 

STORE 0 TO Marti. 

STORE OTO Zog 
STORE 1 TO Ball 
00 NHXL8 .T. 


• TO Dcbject 


* Program. i Northara (Slagle) . fine 

* Data 1 8/8/94 

* Version, i .roxBASB*/Kac,' revision 1.10 

* Notts ! 'Format file Northern (single) 


SCREEN 1 

s p;ms 

9 PIXELS 
9 PIXELS 
9 PDSLS 
9 PIXELS 
9 PDSLS 
9 PDSLS 
9 PDSLS 
9 PDSLS 
O' PDSLS 
9 PIXELS 


89,79 TO 193,422 8TYLS 28447 COLOR 0, 0,0, -35600, -1, -1 ~ ‘ 

<|, . 9ra f L& 68836 ?CNT '®««va* , 12 COLOR 0,0, 0,-1, -1,-1 
173 G8P ©object STYLE 0 PONT *fianeva*,12 SIZE 15,142 0.0.0.-1.-1.-1 

145,89 S AY •Description* STYLE 65536 FOOT 'Geneva*, 12 COLOR 0,0, 0,-1 -1 -1 

22“ 0 rMr k ' GB1 * V *’- 12 8122 13,241MLOR°0?0, 0,' -}| -1,-1 
fS.89 SAY "Single. Northern search screen* STYLE 65536 FONT ’geneva*; 274 color o o - 
230,162 GST Ball STYLE 65536 PONT 'Chicago*, 12 PICTURE *4*R COTt^;B^lcw*°gnB 

65536 "» ' Geneva *., 12 COLOR Q 0;“-1^1,-1 
175# 173 GET NUmb STYLE 0 FONT •Geneva 8 , 12 SIZE 15,70 COLOR 0 0 0 -1 -1‘ -1 
80,152 SAY "Biter «y OS of th« followingi" STYLE 55536 FOOT "Geneva*,’ 12 COLOR -1*, 


* EOP; Northern (single) .flat 
READ 

I? Bailo2 
CLEAR . 


s creen 1 o Zt 
'RETURN 
2NDIF 

USB •SmartGuyjFcoiASE^/MacsFox files (Lookup, dbf' 
SET TALXCW • • 


I? Bobjeoto 1 

STORE UPPER (Subject) to Eobject 
3BT SAFETY OFT 

SORT CN Entry TO "Lookup entry. dbf" 

SET SAFETY CN 

USB 1 Lookup entry. dbf* 

LOCATE FOR LocksSobject 
IF ..NOT.FOUNDO * 

CLEAR 

LOOP 

act? 

BROWSE 

STORE Entry TO Searehval- 

CLOSE DATABASES 

2RAS3 -"Lookup entry. dbf" 

EMDIF 


•tPDohjecto' • 

SET EXACT OFF 
SET SAFETY OFF 

CN descriptor TO "Lookup descriptor. dbf # 

SET SAFETY On 

use "Lookup descriptor, dbf" 

IOCATE FOR UFPSUTRIX (descriptor) ) -UPPER (TRIM (Dobject) ) 

IF eNOT.FOUKDO 

CLEAR 
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jcor 

SffiXF 

STORB Bntxy TO Searcftval 
closb DATABMBS 
BRASS • Lookup descriptor, dbf 
err boot att 

ENQZr • 


OSS *s»artOuy iPc«BASI>/Mac:rojt files :ddnes.dbf 
GO tfcirab , 

BflCHSS • , 

STORB totry TO Soarchval 
BBZ F 

OAR 

? 1 Northern analysis for entry 1 
?? Soarchval 
? • • 

? 'fitter Y to proceed' 

MOT TO OK • 

OSAR 

IF UP?BR(CK)'0 , y 
screen 1 off 
RETURN 
H0IP 

* C0K?RESSiCNSU8R0CTTNB FOR Library. <3b £ 

? 'Ccapresaiag tba Libraries file now.*. 

USE ■SBartGuy:PcxBASE*/Hac:Pox files: libraries, dbf 
SET SAFETY OFF • . 

SORT ON library TO 'Ccnpxeesed libraries. dbf* 

* FOR entereM' 

SET SAFETY ON 

USE ‘Ccepresaad libraries, dbf 

OSLSTB FOR onteredaO 

FM3C 

axurr TO TOT 
MkRXl - 1 

swa»o . 

00 NKZLE SW2-0 ROLL 
■IF MARRl >m TOT 
PACK . 

SWa* 

LOOP 
BtDZF 
GO HARM. . 

' STORE library TO TESTA 

SKIP • 

St ore L ibr ary to tests 
IF TESTA a TESTE 
CSLETB 
HJDIF 

MARXl * MAHK1+1 

XOOP ‘ 

EJJBDO ROLL 

* Northern analysis 

CLEAR . . 

? 1 Doing the northern rxw. . . 

SET TALK ON ... 

USE * SnaxtOvy i PoxSASE* /Mac t Fox files i clones. dbf* 
SET 6AFETY OFF 

COPY TO ’Hits. dbf FOR entry-aearehval 
SET SAFETY CN 
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* MASTER ANALYSIS 3» VERSION 12-9-94 

* Master menu for analysis output 
CLOSE DATABASES 

SET TALK OFP 
SET SAPETY OPP 
CLEAR 

SET DEVICE TO SCREEN 

SET DEFAULT TO 'SmartGuy:FoxBASE+/Mae: fox files :Output programs t ■ 

USE “SmartGuy:Fox3ASEf/Mac: fox files :Clones.dbf 
00 TOP 

ST ORE NUMBER TO XNITIA1S 
GO BOTTOM 

STORE NUMBER TO TERMINATE 
STORE 0 TO Q1TXR3 
STORE 0 TO CQNDEN 
STORE 0 TO ANAL 
STORE 0 TO EMATCH 
STORE 0 TO HMXTCK 
STORE 0 TO OMATCH 
STORE 0 TO ZMATCK 
STORE 0 TO XMATCK 
STORE 0 TO PRINTON 
STORE 0 TO PTF 
DO WHILE .T. 

* Program.: Master analysis. fine 

* Date....: 12/ 9/94 

* Version.: FoxBASEe/Mac, revision 1.10 

" Notes. . . . : Format file Master analysis 

* 

SCREEN 1 TYPE 0 HEADING 'Screen l 1 AT 40,2 SIZE 286,492 PIXELS PONT 'Geneva" , 9 COLOR 0,0,0, 
S PIXELS 39,255 TO 277,430 STYLE 28447 COLOR 0,0, -1,-25600,-1.-1 
0 PIXELS 75,120 TO 178,241 STYLS 3871 COLOR 0,0, -1, -25600, -1, -1 

9 PIXELS 27,98 SAY 'Customized Output Menu* STYLE 6S536 FONT "Geneva*, 274 COLOR 0, 0,-1, -1,-1 
8 PIXELS 45,54 GET conden STYLE 65536 FONT 'Chicago ',12 PICTURE " 8 *C Condensed format' SIZE 
8 PIXELS 54,261 GET anal STYLE 65536 FONT ■Chicago', 12 PICTURE * 8 *RV Sort /number; Sort /entry: 
0 Pixas 117,126 GET EMATCH STYLE 65536 FOOT 'Chicago*, 12 PICTURE *3*C Exact " SIZE 15,62 CO 
0 PIXELS 135,126 GET HMATCH STYLS 6S536 FOOT 'Chicago*, 12 PICTURE *9»C Homologous 1 SIZE 15,1 
0'PIXHS 153,126 GET OMATCH STYLS 65536 FONT 'Chicago*, 12 FICTURE ' 8 *C Other spe* SIZ3 15,84 

8 PIXELS 90,152 SAY "Matches:* STYLS 65536 FOOT ‘Geneva 1 , 268 COLOR 0,0, -1, -1,-1, -1 

0 PIXELS 63,54 GET PRINTON STYLE 65536 FONT 'Chicago*, 12 PICTURE * 8 *C Include clone listing' 
0 PIXELS 171,126 GET Imatch STYLE 65536 FOOT 'Chicago*, 12 PICTURE *9*C Incyte" SIZE 15,65 00 
0 PIXELS 252,146 GET initiate STYLE 0 FONT 'Geneva', 12 SIZE‘15,70 COLOR 0,0,-1,-1,-1,-1 
0 PIXELS 270,146 GOT terminate STYLS 0 FOOT 'Geieva',12 SIZE 15,70 COLOR 0,0, -1,-1, -1,-1 

9 PIXELS 234,134 SAY "include clones * STYLS 65536 FONT 'Geneva*, 12 COLOR 0,0, -1,-1. -1,-1 
9 PIXELS 270, 125- SAY '->' STYLS 65536 FOOT 'Geneva*, 14 COLOR 0,0, -1,-1, -1,-1 

9 PIXffiS 198,126 GOT PTF STYLS 65536 FCOT 'Chicago', 12 PICTURE *0*Q Print to file* SIZE 15,9 
0 PIXELS 189,0 TO 257,120 STYLS 3871 COLOR 0,0, -1,-25600, -1,-1 

0 PIXELS 209,8 SAY 'Library selection* STYLE 65536 FONT 'Geneva*, 266 COLOR 0,0,tI.-1. -1,-1 
0 PIXELS 227,18 GET ENTIRE STYLS 65536’ FONT 'Chicago*, 12 PICTURE * 8 *RV All; Selected* SIZE 16 
* 

* EOF: Master ar.alysis.fmt 
READ 

IF ANAL* 9 
CLEAR 

CLOSE DATABASES 
CHASE TEMEMASTER.DBF 

USE "SrortGuy iFoxBASE*t-/Mae: fox files: clones .dbf" 

SET SAFETY CN 
SCREEN 1 CFF 
RETORN 
END IF 
clear 

? INITIATE 
? TERMINATE 
? CONDEN 
? ANAL 
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? snatch 
? Hmatch 
? Ciracch 
7 IMATCE 
SET TALX ON 
I? ENTIRE* 2 

USE "Uhique libraries .'dbf* 

REPLACE ALL i WITH 1 * 

BROWSE FIELDS i, 1 Panama, library, total .entered AT 0,0 
ENDIF 

USE ■SmartGuy:FaxBASB4-/Mac:£ox files iclcnes.dbf’ 

•COPY TO TatPNUM FOR NUM9ER>* INTTIATB .AND . NUMBER<oTBSMD£ATE 
•USE TEMFNUK 

COPY STRUCTURE TO TEMPLIB 
USB TEMPLIB 

if arriRE-i 

APPEND FROM * SmartGuy : FaX3ASS+ /Mac i f ox files i Clones. dbf 
ENDIF 

I? ENTIRE*? 

USE *Ubique libraries , dbf 

COPY TO SELE CTED FOR UPPSR(i).'Y' 

USE SSLfciCTSU 

STORE R3CC0UWT0 TO STOPIT 
MARKai 

DO WHILE .T. 

t? MARK> STOPIT 

CLBAR 

EXIT 

END I? 

USE SELECTED 
GO MARK 

STORE library TO THISCNE 
? 'COPYING ' 

?? THISCNE 
USE TEMPLIB 

APPEND FROM ‘SmareGuy ; FoxBASE+/Mac : fox files:Clones.dbf • FOR librazy-THISCNE 

STORE MASJCfl TO MARK 

LOO? 

SNDDO 

ENDIF 

USE "Smar;Guy:FoxBASE-(-/Mac ifox files i clones. dhf* 

COUNT TO STARTOT 

COPY STRUCTURE TO TEMPDESIO 

USB TEMPDESIO 

IF Bna:ch-0 .AND.. Mnateh»0 .AND. Csratch=0 .AND. IMATCH-0 

APPEND FROM TEMPLIB 

ENDIF 

IF Eftacchsl 

APPEND FROM TEMPLIB FOR D*'S' 

ENDIF 

IF Hma:ch*l 

APPB© FROM TEMPLIB FOR 0®'H' 

ENDIF 

XP Ccoacchal 

APPQ*D PROM TEMPLIB FOR Da 'O' 

ENDIF 

IF Imanchal 

APPEND FROM TEMPLIB FOR Da'I' .OR.Da'X’ .OR.Da'N' 

ENDIF 

IF XrrAtchol 

APPEND PROM TJMPLIB FOR D-'X’ 

ENDIF 

CCOOT TO ANAI/IOT 
sec calx o if 
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CASE PTF.O 

SET DEVICE TO PS INT 

SET PRINT ON 

EJECT 

CASE PTFal 

SET ALTERNATE TO "Total function aort.txt' 

•SET AI/TESNATE TO "H and 0 function aort.txt* 

•SET A LTERN ATE TO 'Shear Stress HUVEC 2: Abundance aort.txt* 
•SET ALTERNATE TO 'Shear Stress HUVEC 2 : Abundance con.txt" 
•SET AL TERN ATE TO 'Shear Stress HUVEC 2: function aort.txt* 

•SET ALTERNATE TO 'Shear Stress KUVEC 2: Distribution aort.txt" 
•SET ALTERNATE TO 'Shear stress KUVEC 1; Clone list. ext* 

•SET ALTERNATE TO "Shear Stress HUVEC 2 i Location aort.txt" 

SET ALTERNATE ON 
ENOCASE 


I? PRZHPQNal 

81,30 SAP "Database Subset Analysis" STYLE 65336 FONT 'Geneva*, 274 COLOR 0,0, 0,-1, -1,-1 
EM3ZF 
7 
7 
•> 

0 

? &ta ( } 

?? 1 • 

?? TTMB{) 

7 ' Clone- numbera * 

?? 9TR (INITIATE, 6, 0> 

77 1 through 1 
7? 9TR (TERMINATE, 6,0) 

7 'Libraries: 1 

IF EMTXREal 

7 'All libraries' 

20IF 

IF ENTIRE-2 
MARK-1 
DO WHILE .T. 

IF MARK>STOPIT 

EXIT 

5SJDIF 

USE SELECTED 
GO MARK 
7 • ' 

7? TRlM(libname) 

STORE MARX+1 TO MARK 
LOOP 
ENDCO 
©©IF 

? 1 Designations i * 

IF Bmatch-0 .AND. ttnatch»0 .AMD. Cmatch=0 .AND. IMATCH-0 

77 'All 1 

ENDIF 

IF Etaatchal 
77 'Exact,' 

ENDXF 

IF Hmatch-1 
?? 'Human, 1 
ENDI7 ' 

IF Cknatch^l 
?7 'Other sp. ' 

©©IF 

IF Imatchssl 
7? 1 rNCVTE' 

ENDXF 

IF Xrnatchsl 
?7 'EST' 


60 
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END IF 

IF CONCQ4-1 

? ' Condensed format analysis 1 
END IF 
IF ANALal 

? 'Sorted by NUMBER 1 

ENDIF 

IF ANALa2 

? 'Sorted by ENTRY' 

ENDIF 
IF ANAL-3 

7 1 Arranaed by ABUNDANCE 1 

ENDIF 

IF ANALe4 

7 'Sorted by INTEREST' 

ENDIF 
I? ANALaS 

? 'Arranged by LOCATION' 

ENDIF ' 

ZF AKAL-6 

? 'Arranged by DISTRIBUTION' 

ENDIF 
IF ANAL-7 

? 'Arranged by FUNCTION' 

ENDIF 

? "Total clones represented) ' 

?? STR(STARTOT, 6.0) 

? "Total clones analysed) ' 

?? STR(ANA£/XOT, 6,0} 

? 

7 '1 > library d a designation 2 ■ distribution z » location r ■ function c > cer 
? 


USE TEMPDE3IG 

SCREEN 1 TYPE 0 HEADING ‘Screen 1* AT 40,2 SIZE 286,492 PIXELS FONT ‘Geneva*', 7 COLOR 0,0,0, 
DO CASE 
CASE ANALal 

* eort/nuaber 
SET HEADING ON 
IF CGNDENal 

SORT TO TEMPI CN ENTRY, NUMBER 
DO ‘Compression cumber. PRO* 

SORT TO TEMPI CN NUMBER 
USE TEMPI 

liat off fields number, L,D,F,Z,R,C,3ITRY,S, DESCRIPTOR 

♦list off fields number, L,D,F, 2, R.C. ENTRY. S, DESCRIPTOR, LENGTH, RFEND, INIT, I 
CLOSE DATABASES 
BIASS TEMPI. ESP 
ETDIF 

CASE ANAL-2 

* sort/ DESCRIPTOR 
SET HEADING ON 

•SORT TO TEMPI CN DESCRIPTOR, ENTRY, NUMBER/ S for Da'S' .OR.I^'H' .OR.Da'O’ .OR.Da'X’ .OR.Da'I’ 
•SORT TO T04P1 CN ENTRY, DESCRIPTOR, NUME2R/S for Da'E' .OR. Do'H' . OR.Da'O' .OR.Da'X' .OR.Da 'I' 
SORT TO TEMPI ON ENTRY, START/ S for Da'E' .OR.Da 'K* .OR. Os 'O' .OR.Da'X' .OR.Da 1 1* 

IF CONDOM 

DO ‘COMPRESSION entry. PPG' 

El iSB 

USE TEMPI 

list off fields number, L.D.F.Z, R.C, ENTRY, S, DESCRIPTOR, LENGTH, RFEND, INIT, X 
CLOSE DATABASES 
ERASE TEMPI. DBF 
ENDIF 


6 1 
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CASS ANAU3 

* sort by abundance 
SET H2ADIN0 C N 

soar TO T04F1 ON ENTRY, NUMBER for D-'E' .OR.D-'H* .OR.D« '0* .CR.D*'X' .OR.D-'I 1 
do 'Compression abundance. PRO" 

CASE ANAL-4 

* sort /interest 
SET HEADING CN 
IF OCNDEN-1 

SORT TO TEMPI ON ENTRY .NUMBER FOR £>0 
DO 'COMPRESSION interest . FRO* 

RTJgg 

SORT ON I/D, ENTRY TO TEMPI FOR I>1 
USB TEMPI 

list off fields number, L,D,F, 2. R,C, ENTRY, S, DESCRIPTOR, LENGTH, OTEND.XNIT, I 
CLOSE DATABASES 
ERASE TEMPI. DBF 
ENDIF 

CASE ANAL-5 

* arrange/ location 
SET HEADZNS CN 
STOPS 4 TO AMPLIFIER 
? ‘Nuclear* • 

SORT ON ENTRY, NUMBER FIELDS RFEMD, NUMBER, L,D,F, Z,R,C,ETIRY,S ( DESCRIPTOR. LENGTH, INIT, I, COMM® 
IF CCNDENol 

DO 'Ccnpression location. prg* 

ELSE 

DO 'Normal subroutine 1' 

ENDIF 

? ‘Cytoplaamic; * 

SORT CN ENTRY, NUMBER FIELDS RFEND, NUMBER, L. D,?,Z, R,C, ENTRY, S, DESCRIPTOR, LENGTH, INIT, I, COWMEN 
IF CQNDENsl 

DO "Ccnpresaion location. prg* 

SLSS 

DO 'Norml aubroutine 1* 

ENDIF 

? 'Cyt’oekelecon: ’ 

SORT CN ENTRY, NUMBER FIELDS RFEND.NUMBER. L,D,F, 2, R,C, ENTRY, S, DESCRIPTOR, LENGTH, INIT, t,C0MMEN 
IF CCNDETM 

DO 'Ccnpression location, prg' 

ELSE 

DO 'Normal subroutine 1“ 

ENDIF 

? 'Cell eurf ace * 1 

SORT ON ENTRY, NUMBER FIELDS RFSND, NUMBER, L,D,F,Z,R,d, ENTRY, S, DESCRIPTOR, LENGTH, INIT, I, COWMEN 
IP OCNDEN-1 

DO 'Compression location. prg* 

ELSE 

DO *Normal subroutine 1" 

ENDIF 

? ‘Intracellular membrane: 1 

SCOT CN ENTRY, NUMBER FIELDS RFSND, NUMBER, L,D,F, 2, R,C, ENTRY, S, DESCRIPTOR, LENGTH, INIT, I, CGMMEN 
IF OCNDENsl 

DO 'Ccnpression location. prg' 

FT ..CP 

DO 'Normal subroutine 1" 

ENDIF 

? 'Mitochondrial;' 

SOOT CN ENTRY, NUMBER FIELDS RFEND, NUMBER, L, D,F,2, R,C, ENTRY, S, DESCRIPTOR, LQTOTH, INIT, I, CGMMEN 
IF GCNDENal 

DO •Ccnpression location. prg* 

FTtSb 

DO -Normal aubroutine 1' 

ENDIF 
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? 1 Secreted; 1 

SORT CN ENTRY .NUMBER FIELDS RFH*D,NUM3ER, L,D,F, Z, R, C, ENTRY, S, DESCRIPTOR, LENGTH , HOT, I ,OCtMEN 
IF CONDStfel 

DO •Compression location. prg" 

DO formal subroutine 1" 

SNDIF 
? 'Otheri* 

SORT ON ENTRY, NUMBER FIELDS RFEND, NUMBER ,L,D,F, 2, R,C, ENTRY, S, DESCRIPTOR , LENGTH, IOTT, I, COtlEN 
I? CONDEN-1 

DO ■Compression location. pro* 

ELSE 

DO "Normal subroutine 1* 

ENDIF 

? 'Unknown; ' 

SORT ON ENTRY, NUMBER FIELDS RFEND ,NUMHER,L,D,F,Z,R,C, ENTRY, $, DESCRIPTOR, LENGTH, INIT, 1,00401 
r? CCNOEN-1 

DO "Coopression location. pry* 

DO "Normal subroutine 1* 

ENDIF 

IF CQNOHNal 
$sr DEVICE. TO PRINTER 
SET PRINTER GEN 
EJECT 

DO "Output heading. pry 1 
USE "Analysis location. dbf 
DO "Create bargraph.prg* 

SET -HEADING OFF 

? 1 FUNCTIONAL CLASS TOTAL UNIQUE NEW % TOTAL 1 

7 

LIST OFF FIELDS Z, NAME, CLONES, ODJES , NEW, FERCENT, GRAPH 
CLOSE DATABASES 
ERASE TEHP2.CBF 
SET HEADING ON 

♦USE ’ SmarrGuy t FoxBASS* /Mac : fox files iTEHFMASTER.dbf" 

ENDIF 

CASE ANAL*6 

♦ arrange/diatribution 

SET HEADING ON 

STORE 3 TO AMPLIFIER 

? 'Ceil/cissue specific distribution:' 

SORT CN ENTRY, NUMBER FIELDS RFEND, NUMBER, L,D,F,Z,R,C, ENTRY, 3, DESCRIPTOR, LENGTH, INIT, I, COMO? 
IF CCNDENal 

DO "Compression diatrib.prg* 

ELSE 

DO "Normal subroutine 1* 

ENDIF 

? 'Non-specific distribution; ' 

SORT ON ENTRY, NUMBER FIELDS RFEND, NUMBER, L,D,F,Z,R,C, ENTRY, 3, DESCRIPTOR, LENGTH, SHIT, I, COMMEN 
IF CONDe*«l 

DO "Compression distrib.prg" 

PT Jstt 

DO "Narnal subroutine .1* 

ENDIF 

? 'Unknown distribution) ' 

SORT CM ENTRY, NUMBER FIELDS RFeND, NUMBER, 1,D,F,Z,R,C, ENTRY, S, DESCRIPTOR, LENGTH, INIT, I, COMMEN 
IP CONDOM 

DO "Carpreesicn distrib.prg* 

ELSE 

DO *Nox»l subroutine l* 

ENDIF 

IF CONDENal 

SET DEVICE TC PRINTER 

SET PRINTER CN 
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EJECT 

DO ’Output heading, prg* 

USE 'Analysis distribution. dbf ' 

DO ’Create bargxaph.prg’ 

S3 T HEADING OFF 

? 1 FUNCTIONAL CLASS TOTAL UNIQUE % TOTAL' 

? 

LIST OFF FIELDS P , NAME, CLONES , GENES , PERCENT, GRAPH 
CLOSE DATABASES 
ERASE TEMP2 .DBF 
SET HEADING ON 

•USE ’ SmartGuy : FoxBASE+/Mae : fox files :TEMPMASTSR. dbf 0 
ENDIF 

CASS ANAL=7 
* arrange/ function 
SET HEADING ON 
STORE 10 TO AMPLIFIER 

? 1 BINDING PROTEINS' 

7 

7 'Surface molecules and receptors s ' 

SORT ON ENTRY, NUM3ER FIELDS RFEND, NUMBER, L ( D, F, Z, R, C, ENTRY, Si DESCRIPTOR, LENGTH, INIT, I, COMMSN 
IF CONDEN-1 

DO ’Compression function. prg* 

ELSE 

DO 'Normal subroutine 1 B 
ENDIF 

? ' Calcium-binding proteins ; 1 

SORT ON ENTRY, NUMBER FIELDS RFEND, NUMBER, L, D,F, 2, R,C, ENTRY, S, DESCRIPTOR, LENGTH, INTT, I, COMMEN 
IF CQNDEN*1 

DO ’Ccntprasaion function .prg* 

ELSE 

DO ’Normal subroutine 1* 

ENDX? 

? ' Ligands and effectors i ' 

SORT ON D7TRY , NUMBER FIELDS RFEND, NUMBER, L,D,F, 2, R,C, ENTRY, S, DESCRIPTOR, LENGTH, INIT, I, CCMMEN 
IF CQNDEN-1 

DO 'Compression function. prg* 

ELSE 

DO ’Normal subroutine 1* 

ENDIF 

7 ' Other binding proteins i 1 

SORT ON ENTRY, NUMBER FIELDS RFQ®, NUMBER, L,D,F,Z,R, C, ENTRY, S, DESCRIPTOR, LENGTH, INIT, I, COMMEN 
IP CONDEN -1 

DO 'Compression function .prg" 

EL S E 

DO 'Normal subroutine 1 6 

ENDIF 

•EJECT 

? 1 ONCOGENES' 

7 

? 'General oncogenes i* 

SORT ON ENTRY, NUMBER FIELDS RFEND, NUMBER, L, D, F, Z , R, C, ENTRY, S, DESCRIPTOR, LENGTH, INIT, I, COMMEN 
IF CCND0f=l 

DO 'Compression function .prg* 

FT gg; 

DO 'Normal subroutine 1" 

ENDIF 

TjGTP-binding proteins i 1 

SORT ON ENTRY, NUMBER FIELDS RFEND, NUMBER, L, D, F, Z, R, C, ENTRY, 3, DE SCRIP T OR , LENGTH, INIT, I, COMMSN 
IF CCNDENsl 

DO ’Compression function. prg' 

ELSE 

DO ’Normal subroutine 1“ 

ENDIF 

7 'Viral elemental 1 
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SORT ON ENTRY, NUMBER FIELDS RFEND, NUXBER,L,D,F,Z,R,C. ENTRY. S, DESCRIPTOR, LEN3TH, INIT. I, COMKEN 
IF CONDENal 

DO 'Camprasaion function. prg* 

ELSE 

DO 'Normal subroutine 1* 

ENDIF 

? ' Kinases and Fhoephatasss : 1 

SORT ON ENTRY, NUMBER FIELDS RFEND, NUMBER, L, D, F, Z, R, C, ENTRY, S, DESCRIPTOR, LENGTH, INIT, I, COMMEN 
ZF OONDB4-1 

DO 'Compression function. prg* 

ELSE 

DO 'Normal subroutine 1* 

ENDZF 

? ‘Tumor- related antigens: 1 

SORT ON ENTRY, NUMBER FIELDS RFEND, NUM3ER, L, D,F, Z, R, C, 2JTRY, S, DESCRIPTOR, LBJ3TH, INIT, Z.COIM3N 
ZF CONDENal 

DO 'Compression function. prg' 

ELSE 

DO 'Normal subroutine 1* 

ENDIF 

'EJECT 

7 • PROTEIN SYNTHETIC MACHINERY PROTEINS' 

7 

7 'Transcription and Nucleic Acid-binding proteins:' 

SORT ON ENTRY, NUMBER FIELDS RFEND, NUMBER, L, D, F, Z, R, C, 97IRY, S , DESCRIPTOR, LENGTH, INIT, X, COMG3Y 
ZF CONDENal 

DO 'Coopressioa function. prg’ 

ELSE 

DO 'Normal subroutine 1* 

ENDZF 

7 'Translation:' 

SORT ON ENTRY, NUMBER FIELDS RFEND, NUE2ER, L, D, F, Z, R, C, ENTRY, S, DESCRIPTOR, LENGTH, ZNXT, I, CCtMEN 
ZF CdNDEN-1 

DO 'Compression function. prg' 

ELSE 

DO 'Normal subroutine 1* 

SNDIF 

7 'Ribosaaal proteins: ' 

SORT ON ENTRY, NUMBER FIELDS RFEND, MttflBER,L,D,F,Z,R,C, ENTRY, S, DESCRIPTOR, LENGTO,ZNZT,I,CCNMEN 
IF CONDENal 

DO 'Compression function .prg* 

ELSE 

DO 'Normal subroutine 1* 

ENDIF 

7 'Protein processing: ' 

SORT ON ENTRY, NUMBER FIELDS RFEND,NUMB2R,L,D.F,Z,R,C, ENTRY, S, DESCRIPTOR. LENGTH, ZNIT.I.COMMEN 
IF CONDENal 

DO 'Compression function .prg* 

ELSE 

DO 'Normal subroutine 1* 

ENDZF 

•EJECT 

? ' ENZYMES' 

» 

? 'Ferroproteinsi ' 

SORT ON ENTRY, NUMBER FIELDS RFEND, NUMBER, L, D.F, Z, R,C, ENTRY, S, DESCRIPTOR, LENOTH, INIT, I, COM4EN 
IF CONDENal 

DO 'Compression function. prg* 

FT -CP 

DO 'Normal subroutine 1* 

ENDIF 

? 'Proteases and inhibitors:' 

SORT ON ENTRY, NUMBER FIELDS RFaffi, NUMBER, L,D,F,Z.R,C. ENTRY, S, DESCRIPTOR, LENGTH, INZT, I, CCMMEN 
IF CONDENal 

DO 'Compression function, prg* 

ELSS 
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oo ‘Nonal subroutine 1* 

SMDZP 

? 'Oxidativa phosphorylation: ' 

SORT ON ENTRY, NUMBER FIELDS RFEND, NUMBER, L,D,F, 2, R,C, ENTRY, S, DESCRIPTOR, LENGTH, INZT, X,COMMEN 
IF CCND3J.1 

DO ‘CosQra3aiea function. pro* 

ELSE 

DO 'Normal subroutine 1* 

ENDIF 

7 ' Sugar metabolism. ' 

SORT ON ENTRY, NUM3ZR FIELDS RFE2JD, NUMBER, 1,D, F,Z,R,C, ENTRY, S, DESCRIPTOR, LE'flSTH, IN2T,2,COMMQJ 
IF CONDOM 

DO "Compression function. prg* 

Efifv*. 

DO •Normal subroutine 1* 

EGIF 

? ^ Amino acid metabolism: 1 

PIELDS apM * N ^ra^*D»F#Z#R,C,ENITO / S,DBSCRI?TOR,LHilOTH # INIT,lFCOMffiN 

IF CGNDOfel 

DO "Compression function. prg" 

ELSE 

DO 'Normal subroutine .1* 

ENDI7 

? 'Nucleic acid metabolism: * 

SO RT ON E NTRY, HUMBER FIELDS RFPID, NUMBER, L.D.F, Z,R,C, ENTRY. S. DESCRIPTOR. LENGTH , HOT, T , fTMXRN 
IF GuNDENal 

DO •Congress ion function, prg* 

ELSE 

DO J Normal subroutine 1“ 

2NDIF 

? 'Lipid metabolism: ' 

f2 R LfS®7 RY,NDMEEa FIELDS RF£ND,NUMHSR,L,D#F, Z, R,C,OJTRY. S. DESCRIPTOR, LENGTH i 3NIT, I#C0W1EN 
Ir CONDOM 

DO •Compression function. prg" 

ELSE 

DO • Normal subroutine 1“ 

ENDIF 

? ' Other en 2 ymes i 1 

SO RT ON Q 7TRY, NUMBER FIELDS RFEND , NUMBER , L, D, F , Z, R , C, OJTRY, S, DESCRIPTOR , LENGTH, INIT, I, OCWjEN 
IF CONDOM 

DO # Conpreeaicn function. prg* 

ELSE 

DO "Normal subroutine 1" 

ENDI? 

♦EJECT 

7 ' MISCELLANEOUS CATEGORIES* 

? 1 Stress* response r 1 

SORT ON ENTRY, NUMBER FIELDS RFEND. NUMBER, L, D, F, Z, R, C, ENTRY* $, DESCRIPTOR, LENGTH, INXT, X.CCMMO* 
IF CONDOM 

DO 'Compression function. prg* 

ELSE 

DO 'Normal subroutine 1" 

ENDIF 

? 'Structural: ' 

SORT ON DPTRY, NUMBER FIELDS RFEND, NUMBER, L,D,F, 3, R,C, ENTRY, S. DESCRIPTOR, LENGTH, INIT, I, COMMEN- 
IF CONDOM 

DO 'Compression function .prg" 

ELSE 

DO 'Normal subroutine 1* 

OJDIF 

? 'Other clones: ' 

SORTQN 3JTRY i NUMBER FIELDS RFEND,NUMBER, L, D, P, Z, R,C, ENTRY, S, DESCRIPTOR, LENGTH, INIT, I, CCMMEN 
IF CONDOM 99 

DO •Compression function, prg" 

ELSE 
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00 'Normal aubroutine l - 
BMDIP 

? 'Clones of unknown function:' 

SORT ON ENTRY /NUMBER FIELDS RFEND, NUM3ER, L.D.F, Z,R,C. HNTRY,S, DESCRIPTOR, LS23GTH,INIT # 2 # C0WCBM 
IF CGNDE2f»l 

DO 'Compression function .pro* 

ELSE 

DO 'Normal subroutine 1" 

END IF 

IF CGNDENel 
EJECT 

•SET DEVICE TO PRINTER 
•SET PRINT ON 
DO 'Output heading. prg* 

v*« 

USE 'Analysis function. dbf* 

00 'Crease bargraph.prg* 

SET HEADING OFF 

**« 

SCREEN 1 TYPE 0 HEADING 'Screen 1* AT 40,2 SIZE 2*5,492 
*** 


? * FUNCTIONAL CLASS CLONES 

5 < 

*** 

•LIST OF? FIELDS P, NAME, CLONES ,GHNES, NEW, PERCENT , GRAPH, CCMPANV 
LIST OFF FIELDS P, NAME, CLONES, GE^, NEW, PERCENT, ORAPK 
CLOSE DATABASES 
ERASE TEMP2.08F 
SET HEADING CN 

•USE 'StrarKSuy :FoxBAS2>/Maci fox files :TEMPMASTER. dbf * 

ENDI? 

CASS ANAL.8 

DO "Suhgrcvp summary 3 .prg* 

GNCCAS2 

DO 'Test print. prp* 

SET PRINT OFF 

SET DEVICE TO SCREEN 

CLOSE DATABASES 

•ERASE TB4PLXB.DBF 

•ERASE 1BCNUM.DBF 

•ERASE TEM PDESI G.PBF 

•ERASE SSJECTED.DBF 

CLEAR 

LOOP 

ENDCO 


;iKS PONT “Geneva' , 12 COLOR 0,0,0 

TOTAL TOTAL NEW DIST 
GENES GENES FUNCTIONAL CLASS' 
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* compression subroutine for analysis programs 

USE TEMPI 

COUNT TO TOT 

REPLACE ALL RFEND WITH 1 

MARKl s 1 

SW2«0 

DO WHILE SW2=0 ROLL 
IF MARK1 >• TOT 
PACE 

COUNT TO UNIQUE 

COUNT TO NEWGENES FOR Da'H* .0R.D*‘0' 

SW2»1 
LOOP 
ENDI7 
GO MARK1 
DOT a t 

STORE ENTRY TO TESTA 
SW - 0 

DO WHILE SW-0 TEST 
SXIP 

STORE ENTRY TO TESTE 
17 TESTA s TESTB 
DELETE 
DU? a DUPrl 
LOOP 

s©r? 

GO HARX1. 

REPLACE RFEND WITH DOT 
MARSCL - MARX1+DOT 
SW=1 
LOO? 

ENDDO TEST 
LOOP 

ENDDO ROLL 
GO TOP 

STORE Z TO LOC 

USE 'Analysis location. dbf* 

LOCATE FOR Z.LOC 
REPLACE CLONES WITH TOT 
REPLACE GENES WITH UNIQUE 
REPLACE NEW WITH NEWOENES 
USE TOIP1 

SORT ON RFEND/D TO TQ1P2 

USE TEMP2 

?? STR (UNIQUE, 5, 0 ) 

?? 1 genes, for a total of ' 

?? STR(TOT,5,0) 

?? 1 .clones' 

? 1 v Coincidence* 

liar off fields mflnberjRFEHDiL/DiF/Z/R/CfSNTRYiSiPSSCRIPTORiLQKjTH/INIT,! 


•SET PRINT CPF 
CLOSE DATABASES 
ERASE TEMPI. DBF 
ERASE T5MP2.DBF 
USE TEMPDESIG 
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* COMPRESSION SUBROOT INS FOR ANALYSIS PROGRAMS 
USE T£MP1 
COUNT TO TOT 

REPLACE ALL RPSND WITH 1 

MARX1 » l 

SW3-0 

DO WHILE SW2-0 ROLL 
I? MARX1 >a TOT 
PACK 

COUNT TO UNIQUE 

SWIal 

LOOP 

ENDI? 

90 MARX1 
DUP a 1 

STORE ENTRY TO TESTA 
SW a 0 

DO WHILE SW»0 TEST 
SXIP 

STORE ENTRY TO TESTB 
IF TESTA - TESTB 
DELETE 
DUP a DUP+1 
LOOP 
amir 
90 MARX1 

REPLACE SPEND WITH DU? 

MARK1 . KARX1+CU? 

SHal 

LOOP 

ENDDO TEST 
LOOP 

2NDD0 ROLL 
■BROWSE 

■SET PRINTER ON 
SORT ON DATE TO TEMPI 
USE TEMPI 

7? STR (UNIQUE, 4,0) 

7? 1 genes, Tor a total of 
7? STR(TOT,4,0) 

77 •' clones’ 

? 

7 1 V Coincidence' 

COUNT TO P4 POE I«4 
IP P4>0 
7 STR(P4, 3,0) 

7? ' genes with priority a 4 (Secondary analysis:)' 

list off fields lumber, RPB©.L,D.P, 2, R,C.ENIRY,S, DESCRIPTOR, LENGTH, mi'T for 1=4 
7 

iNDI? 

COUNT TO ? 3 FOR Ia3 
IP P3>0 
7 STR(P3,3, 0) 

7? 1 genes with priority a 3 (Pull insert sequence:) ' 

list off fields nuaber.RPEND,L,D,F,Z,R,C, ENTRY, S, DESCRIPTOR, LSRCTH.INIT for I»3 

7 

FXDI? 

COOOT TO ?2 FOR Is2. 

IF P2>0 
? STR(P2, 3, 0) 

?? 1 genes with priority * 2 (Primary analysis ecmpletei ) 1 

list off fields mraber, RFEND, L, D # F, Z, R,C, E27TKY, 6 , DESCRIPTOR, LENGTH, INIT for 1=2 
? 

ENDIF 

COUNT TO ?1 FOR 1*1 
IF P1>C 
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? STR(P1, 3,0) 

?? ' genes with priority » 1 {Primary analysis needed* ) * 

list off fields number , RPEMD, L,D, P, 2 , R, C,£NIRY# 3, DESCRIPTOR, LENGTH, IN2T for Isl 


•set prot or? 

CLOSE DATABASES 
ERASE TSMP1.DBF 
ERASE TJMP2.DBF 

USE ’ SmarcGuy i FoxBASE-*7Mac i fox files .‘clones, dbf" 


i 


70 



WO 95/20681 


PCT/US95/01160 


* COMPRESSION SUBROUTINE FOR ANALYSIS PROGRAMS 

USE T2WF1 

COUNT TO TOT 

REPLACE ALL RPEND WITH I 

MARK! - 1 

SW2«0 

DO WHILE 9W2-0 ROLL 
IF MARK! >s TOT 
PACK 

COUNT TO UNIQUE 

6W2-1 

LOO? 

ENDIF 
GO MARXI 
OOP s 1 

STORE ENTRY TO TESTA 
SW > 0 

DO WHILE SW«0 TEST 
SKIP 

STORE ENTRY TO TESTS 
IF TESTA ■ TESTS 
DELETE 
DOT m DOT+1 
LOOP 
ENDIP 
GO MARK1 

REPLACE RPIMD WITH DUP 
MARK1 = MARKl-rDOT 

EWol 

LOOP 

EMDEO TEST 
LOOP 

ENDDO ROLL 
* BROWSE 

*SET PRINTER ON 
SORT ON NUMBER TO TEMP2 
USE TQ4P2 

?? STR (UNIQUE, 4,0) 

?? ' genes, for a total of • 

?? STR (TOT, 5,0) 

?? ' clones* 

f ' V Coincidence' 

list off fields number, RFSND,L.D,F,Z,R,C,SNm,S.DE3CRIPTaR,LHCOTH,INrr,I 

'SET PRINT OFF 
CLOSE DATABASES 
ERASE TEMPI .DBF 
ERASE TEMP2.D8F 

USE ‘SmartGuy :FoxBAS&r/Mac:£ox l lies: clones. dbf 
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* COMPRESSION SUBROUTINE FOR ANALYSIS PROGRAMS 
USE TEMPI 

COCOT TO TOT 

REPLACE ALL RFEND WITH 1 

MARK1 « 1 

SH2-0 

DO WHILE SW2aO ROLL 
IF MARK1 >. TOT 
PACK 

COUNT TO UNIQUE 

COUNT TO NEWGENES FOR Da'H' .OR.D-'O' 

SW2-1 
LOOP 
Q1DZF 
00 MARK1 
DUP - 1 

STORE ENTRY TO TESTA 
SW • 0 

SO WHILE SWsO TEST 
SKIP 

STORE ENTRY TO TESTS 
IF TESTA = TESTS 
DE3USTS 
DUP => DUP+1 
LOOP 
ENDIF 
GO MARK!* 

REPLACE RFEND WITH DUP 
MAPK1 • KARKUDUP 
SW»1 
LOOP 

ENDDO TEST 
LOOP 

ENDDO ROLL 
GO TOP 

STORE R TO FUND 

USE "Analysis function, dbf" 

LOCATE FOR P=FUNC 
REPLACE CLONES WITH TOT 
REPLACE GENES WITH UNIQUE 
REPLACE NEW WITH NSWGENE3- 
USE TEMPI 

SORT ON RFEND/ D TO TEMP2 
USE TEMP2 
SET HEADING CN 
?? STR (UNIQUE, 5,0) 

?? 1 genes, for a total of 1 
11 STR (TOT, 5, 0) 
ll ' clones 1 
*** 

? ' V Coincidence’ 

U*t’ off fields amber, RFEND,L,0,F,Z, R,C. ENTRY, S, DESCRIPTOR, LSNOTK,INIT,I 

* SCREEN 1 TYRE 0 HEADING "Screen 1* AT 40,2 SIZE 286,492 PIXELS FONT "Geneva", 13 COLOR 0,0, 
Mist eff fields RFEND, S, DESCRIPTOR 

♦SET PRINT OFF 
CLOSE DATABASES 
ERASE TEMPI. DBF 
ERASE TOM. DBF 
USE TBMFOESIG 
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* CCMFFESSJCN SUBROUTINE FOR ANALYSIS PROGRAMS 
USB TEMPI 
COUNT TO TOT 

REPLACE ALL RFEND WITH 1 

MARX1 a 1 

SW2*0 

DO WHILE SM2>0 ROLL 
IF MARK1 »• TOT 
PACK 

COUNT TO UNIQUE 
SW2«1 
LOOP 
ENDXP 
GO MARK! 

DOT ■ 1 

STORE ENTRY TO TESTA 

SW - 0 

DO WHILE SfcbO TEST 
SKIP 

STORE ENIW T0 TS9 TB 
IF TEST A ■ TESTB 
DSLEIE 
DUP a DUP+1 
LOOP 
ENDIF 
00 MARJU 

REPLACE RFEMD WITH SUP 
KARK1 a MARKL+OUP 
SW-1 
LOOP 

ENDDO TEST 
LOOP 

ENDDO ROLL 
C-0 TCP 

STORE P TO 0Z9T 

USE "Analysis distribution. dbf" 

LOCATE FOR P»DIST 
REPLACE CLONES WITH TOT 
REPLACE OSES WITH UNIQUE 
USE TEMPI 

sort an rfend/d to TEMF2 

USE TEMP2 

?? OTR (UNIQUE, 5,0) 

?? ' genes, for a total of ' 

?? 8TR{TOT, 5,0) 

?? ’ clones' 

? ' V Coincidence' 

list off fields number, RFEND, L, D, F, 2, R, C , ENTRY , S , DESCRIPTOR, LENGTH, INIT, I 

•SET PRINT OFF 
CLOSE DATABASES 
ERASE TEMPI. DBF 
ERASE T5MP2.DBP 
USE TEMPDESIQ 
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• COMPRESSION SUBROUTINE FOR ANALYSIS PROGRAMS 

USE TEMPI 

COUNT TO TOT 

REPLACE ALL RFEND WITH I 

MARK1 • 1 

942*0 

00 WHILE SW2*0 ROLL 
IF MARK1 >* TOT 
PACK 

COUNT TO UNIQUE 
SW3-1 
LOOP 
B4DIF 
GO MAlUCl 
DUP * 1 

STORE ENTRY TO TESTA 
SW * 0 

DO WHILE SW*0 TEST 
SKIP 

STORE H4IRX TO TBSTB 
IF TESTA a TESTS 
DELETE 
DUP .a UUP+1 
LOOP 
END2F 
CO MARK1 

REPLACE -RFEND WITH CUP 
MARK1 - MARK1+0UP 
SWsl 
COOP 

S4DD0 TEST 
LOOP 

ENDDO ROLL ' 

GO TO? 

USB TEMPI 

?? STR (UNIQUE, 5,0) 

?? 1 senes, for a total of ' 

?? STR (TOT, 5,0) 

?? ‘ clones' 

’ ‘ V Coincidence' 

net off fields number, RFEND, L, D, F, Z, R, C, BWRY, S, DESCRIPTOR, LENGTH, INIT, I 

•SET PRINT OFF 
CLOSE DATABASES 
ERA5E TEMPI. DBF 
USE TEMFDESIQ 



WO 95/20681 


i/CIS9i / ■ t ■ 


’ COMPRESSION SUBROUTINE FOR ANALYSIS PROGRAMS 
USE • SmortCuy : FexBASE^/Mae : fox fil«o:Clon«a.dbf 
COPY TO T5MP1 FOR 
USB TEMPI 


COUNT TO IDGBJE FOR Da'S* .OR.Da'O 1 .OR.Ds'H’ 
D E LFT S FOR Da'N 1 .OR.Oa'D* .OR.Da'A' .OR.Da'U' 
PACK 

COUNT TO TOT 

REPLACE ALL RF3JD WITH 1 

MARK! . 1 
SM2sO 


OR. Da'N'.OR.D-'R' .OR.Da’A' 

OR. Da'S* .OR.D-’M'.OR.Da'R’ .OR.D»'V' 


00 WHILE SW2-0 ROLL 
IF MARX1 >a TOT 
PACK 

COUNT TO UNIQUE 
SW2sl 
LOOP 
SNDIF 
GO HARXl 
DUP ■ 1 

STORE ENTRY TO TESTA 
SW . 0 

DO WHILE SW«0 TEST 
SHIP 

STORE ENTRY TO TESTS 

i? Testa a testb 
DELETE - 
DUP . DUP+1 
LOOP 
aiDZF 
GO MARX1 

REPLACE RFEND WITH DUP 
MARIO. a MARX1+D0P 
SW-1 
LOOP' 


ENDD© TEST 
LOOP 

ENDD9 ROLL 
•BROWSE 

*SET PRINTER CSS 


SORT- ON RFEND/ D, NUMBER TO TEMP2 
USE TEMP2 

RKPLAC3 ALL START WITH RFE(D/2EGB®*10000 
?? STO (UNIQUE, 5,0) 

?? 1 genes, for a total of • 

?? OTR(TO?,5,0) 

?? ' clones • 

? * Coincidence V v Clones/10000 ' 
set heading off 

??!???• l ir PB 0 ® BADnw 'Screen 1* AT 40,2 SIZE 396,492 PIXELS FONT 'Geneva ',‘7 COLO 
aupb * r ’ RyO®/ START, L,D,P,Z,R,C, ENTRY, S, DESCRIPTOR, INIT, I 
•SET PRINT OFF 
CLOSE DATABASES 
ERASE TEMPI. DBF 
ERASE TEM72 .DBF 

USE *SmartGuy:FoxBASEt/Mae:fox files: donee, dbf 


0 , 0 , 0 , 
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* COMPRESSION SUBROUTINE FOR ANALYSIS PROGRAMS 
USE TEMPI 

COUNT TO IDGSNE FOR D»'3* .OR. Ds'O\0R,D« 'H* .OR. D»*N' .OR. D= 'R* .OR. Da*A' 

DELETE POR Da'N' .CR.D= 'D* .OR. Da' A' .OR,D= *U' .OR. Da* S' .OR.D* *M* .OR.Ds'R 1 .OR.D»*V' 

PACK 

COUNT TO TOT 

REPLACE ALL RFEND WITH 1 

MARK1 « 1 

SW2*0 

DO WHILE SW2«0 ROLL 
IP MARK1 >« TOT 
PACK 

COUNT TO UNIQUE 
SW2al 
LOOP 
EUDIF 
GO MARK1 
DUP . 1 

STORE ENTRY TO TESTA 
SW • 0 

00 WHILS SVfaO TEST 
SKIP 

STORE E7PRY TO TESTB 
IP TESTA a TESTS 
DELETE 
DUP - CU?+1 
LOOP - 
ENDIF 
GO MARX1 

REPLACE RFEND WITH DUP 
MARK1 . MARXl-rDUP 
3Wsl 
LOOP 

ENDDO TEST 
LOOP 

ENDDO ROU. 

‘BROWSE 

•SET PRINIER ON 

SORT CN RFEND/D, NUMBER TO T2MP2 
USE TSJ4P2 

REPLACE ALL START WITH RFEND/ IDGINE* 10000 
?? STO (UNIQUE, 5.0) 

?? ' sen.*, for a total of ■ 

7? STR(TOT, 5,0) 

77 ' clone*' 

? 1 Coincidence V V Clones/10000' 

set Heading off 

SCREQI 1 TYPE 0 HEADING ‘Screen 1* AT 40,2 SIZE 266,492 PIXELS FONT 'Geneva*, 7 rrytsvt 0,0,0, 

li«t fields number, RFEND, START, L, D,?,z;r,C, ENTRY, S, DESCRIPTOR: INIT, I 

‘SET PRINT OFF 

CLOSE DATABASES 

ERASE TEMPI. DBF 

ERASE TEMP2.DBF 

USE ‘SsiartQuysFoxBASE./Mac: fox files iclones.dbf* 
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USE THMP1 
COUNT TO TOT 
7? 1 Total of 1 
?? STR(T0T,4,0) 

77 1 clones' 

7 

♦liit Off fields number* L, D« ?, Z/R/C/H7TKY, DESCRIPTOR, LENGTH, RFE21D,XNXT,X 

list Off fields number. L.,D,F,Z,R,C, ENTRY, DESCRIPTOR 

CLOSE DATABASES 

ERASE- T24P1, DBF 

USE TSMPDESXG 
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"Lifescan menu; version 8-7-94 

SET TALK OFF 

set device to screen 

CLEAR 

USB "SmartGuy : FoxBASE+/Mac : fox files: clones .dbf* 
STORE LUFDATE () TO Update 
GO BOTTOM 

STORE RECN0O TO cloneno 
STORE 6 TO Chooser 
DO WHILE .T. 

" Program.: Lifaaeq menu.fmt 
•Date....: 1/11/95 

* Version.: FoxBASB+/Mac, revision 1.10 

* Notes. . . ♦ : Format file Lifasaq menu 


SCREEN 1 

8 PIXELS 

9 PIXELS 
9 PIXELS 
9 PIXELS 
9 PIXELS 
9 PIXELS 
9 PIXELS 
9 PIXELS 

8 PIXELS 

9 PIXELS 
9 PIXELS 
9 PIXELS 


TYPE 0 HEADING "Screen 1“ AT 40,2 SIZE 286,492 PIXELS FONT "Geneva* , 268 COLOR 0,0, 
18,126 TO 77,365 STYLE 28479 COLOR 32767,-25600,-1,-16223,-16721,-15725 
110,29 TO 188,217 STYLE 3871 COLOR 0,0, -1,-25600, -1,-1 

45,161 SAY "LIFESEQ" STYLE 65536 FONT "Geneva",536 COLOR 0,0,-1,-1,7135,5884 
36,269 SAY "TM" STYLE 65536 FONT , G*neva* / 12 COLOR 0,0,-1,-1,7135,5884 
63,143 SAY "Molecular Biology Desktop* STYLE 655.36 FONT "Helvetica" , 18 COLOR 0,0,0, 
90,252 TO 251,467 STYLE 28447 COLOR 0, 0, -1,-25600, -1,-1 

117,270 GET Chooser STYLE 65536 FONT ■Chicago", 12 PICTURS "0*RV Transcript profiles 

135.123 SAY Update STYLE 0 FOOT 'Geneva M2 SI2E 15,79 COLOR 0,0,0,-25600,-1,-1 

171.123 SAY cloneno STYLE 0 FOOT "GenevaMZ SIZE 15,79 COLOR 0,0,0,-25600,-1,-1 

135.44 SAY "Last update:" STYLE 65536 FOOT "Geneva", 12 COLOR 0,0, -1,-1, -1,-1 

171.44 SAY "Total clones:" STYLE 65536 FOOT "Geneva", 12 COLOR 0,0, -1,-1, -1,-1 
45,296 SAY "Vl.30" STYLE 65536 FOOT "GenevaMSa COLOR 0,0,-l,-l, -1,-1 


* EOF: Lifeaeq menu. font 

READ 

DO CASE 

CASE Chooaexol 

DO " SrrartCuy t Fox2ASE+/Mae : fox files:Output programs iMaster analysis 3. prg" 
CASH Chcoflero2 

DO "SmartGqy(Fox3ASE4*/Mac:fox files '.Output programs: Subtraction 2.prg" 

•case Qiccser*3 J 

DO "SmartGqyiFoxBASE+/Mac;fox files;Output programs : Northern (single) .prg 
CASE Chccser»4 
USE "Libraries. dbf • 

BROWSE 

CASE Chccfler*5 

DO ■ SroartGuy : FoxEASE* /Mae : fox filestOucput programs i See individual clone. prg" 

case choccer*6 

DO " SroartGuy :FaxBASE+ /Mac: fox files* Libraries: Output programs: Menu, prg" 

CASS Chocser=7 
CLEAR 

SCREEN 1 OFF 

RETORN 

ZNDCASB 
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LOOP 

ENDDO 
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- 01,30 SAY 'Database Subset Analysis * STYLE $553$ FONT 'Geneva - ,274 COL£R 0, 0, 0, -1, -1, -1 
7 
7 
7 

7 

7 dated 
?? ■ 

77 T1M20 

? ' Clone numbers * 

7? STR{ INITIATE, 6,0) 

?? 1 th roug h 1 
?? STR (TERMINATE, 6, 0) 

7 'Libraries! 1 
IF ENTIRE* 1 
7 'All libraries' 

ENDIF 

I ? ENTIRE?? 

MARKal 

DO WHILE *T. 

IF MARK>STOFIT 

EXIT 

ENDIF 

USE SELECTED 
GO MARK 
7 ' 1 

7? TRIMdibname) 

STORE MARKal TO HARK 
LOOP 
ENDDO 
ENDIF 

? 'Designations! 1 

IF Emateh*0 .AND. Hmatch=0 .AND. Cmatch*0 
?? 'AH' 

END IF 

if Enaech*l 
7? 'Exact,' 

ENDIF 

IF Hmatchsl 
?? 'Human, ' 

ENDIF 

IF Qnatch*l 
?? 'Other sp. ' 

ENDIF 

IF CONDEN.l 

? 'Condensed format analysis' 

END IF 
IF ANAL-1 

?• 'Sorted by NUMBER* 

ENDIF 
IF ANAL*2 

? 'Sorted by ENTRY* 

ENDIF 
IF ANAL-3 

? 'Arranged by ABUNDANCE' 

ENDIF 
IF ANAL* 4 

? 'Sorted by INTEREST* 

ENDIF 
IF ANAL* 5 

7 'Arranged by LOCATION' 

ENDIF 
IF ANAL- 6 

7 'Arranged by DISTRIBUTION ' 

ENDIF 
IF ANAL* 7 

? 'Arranged by FUNCTION' 
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sox? 

? 'Total clones represented: 1 
?? Sia<STARrOT,6.0) 

? "Total clones analyzed) ' 

?? STR(WaLT0T, 6,0) 

? 

? 
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use TEMPI 
COUNT TO TOT 
?? ' Tocal of* 

?? SIR{TOr,4.0) 

?? • clones’ 

? 

•list Off fields auBtoer,L,D,F,Z,R,C.2NTRY, DESCRIPTOR, LEM3TH, RFSND, INIT, I 

list off fields number, L, D,F, Z,R,C, ENTRY, DESCRIPTOR 

CLOSE DATABASES 

ERASE TEMPI. DSF 

USS TEMPDES1G 
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USB TEMPI 
COUNT TO TOT 
?? ' Total of* 

?? STR(TOT,4,0) 

?? ' clones! 

? • 

•list off fields number, L, D, F, Z , R, C , ENTRY , DESCRIPTOR, LENGTH, RFEND, XNXT« Z 
list off fields number, L, D, F, Z , a, C, ENTRY, DESCRIPTOR 
CLOSE DATABASES 
ERASE TEC1.DH? 

USB TEMP05SIG 
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•Northern (single) , veraion 11-25-94 
closa databaees 
SET TALK OF? 

SET HUNT OFF 
SET EXACT OF? 

CLEAR 

STORE 1 1 TO Eobject 

STORE 1 ' TO Dob j act 

STORE 0 TO NUmb 

STORE 0 TO Zog 

STORE 1 TO Bail 

00 WHILE .T. 

* Program. : Northern (single) . fmt 

•Date....: 5/8/94 

* Version.: FoxBASE+/Mao, revision 1.10 

* Notes.... i Format file Nor than (single) 

* 

SCREEN 1 TYRE 0 HEADING ‘Screen 1' AT 40,2 SIZE 286,492 PIXELS FONT a Geneva',12 COLOR 0,0,0 

8 PIXELS 15,81 TO 46,39? STYLE 28447 COLOR 0,0, -1,-25600, -1,-1 

9 PIXELS 89,79 TO 192,422 STYLE 28447 COLOR 0,0,0,-25600,-1,-1 

9 PIXELS 115,98 SAY ’Bitty #.•' STYLE 65536 PONT ’Geneva’, 12 COLOR 0, 0, 0, -1, -1,-1 
9 PIXELS 115.173 SET Eobject STYLE 0 FONT ’Geneva’,12 SIZE 15,142 COLOR 0,0, 0,-1, -1,-1 
9 PIXELS 145,89 SAX ’Description' STYLE 65536 PONT ’Geneva’,12 COLOR 0. 0, 0, -1. -1, -1 
a PIXELS 145,173 SET Dobject STYLE 0 POUT ’Geneva M2 SIZE 15,241 COLOR 0,0,0.-1,-1,-1 
9 PIXELS 35,89 SAX 'Single Northern search screen’ STYLE 65536 FONT ’Geneva.’ ,274 COLOR 0,0,- 
9 PIXELS 220,162 SET Sail STYLE 65536 FONT ’Chicago’, 12 PICTURE *3*R Continue; Bail out* SIZE 
9 PIXELS 175,98 SAY ’Clone »!’ STYLE 65536 PONT ’Geneva’; 12 COLOR 0,0, 0,-1, -1,-1 
9 PIXELS 175,173 GET Numb STYLE 0 PONT "Geneva ’,12 SIZE 15,70 COLOR 0, 0, 0, -1, -1, -1 

9 PIXELS 80,152 SAY ’Enter any ONE of the following:* STYLE 65536 FONT ’Geneva*, 12 COLOR -1, 
» 

* BQF; Northern (single), fmt 
REM 

IF Bail»2 
CLEAR 

screen 1 off 

K3TORN 

EJCIF 

US E •SrcartGuy:FoxBASE>/Mac:Fox files : Lookup . dbf u 
SET TALK*CN * 

IF Eobjecto' . * 

STORE UPPER (Eobject) to Eobject 
SET SAFETY OFF 

SORT ON Entry TO "Lookup entry. dbf* 

SET SAFETY ON 

USE "Loohip entry, dbf" 

LOCATE FOR LookvEob j ect 
IF .NOT, FOUND () 

CLEAR 

LOOP 

SNDXF 

BROWSE 

STORE Entry TO Searehval 

CLOSE DATABASES 

ERASE “Lookup •entry. dbf" 

ENDIF 

IF Dobjecto' ’ 

sm EXACT OFF 
SET SAFETY OFF 

SORT ON descriptor TO "Lookup descriptor .dbf “ 

SET SAFETY On 

USB •Lookup descriptor *dbf* 

LOCATB for UPPER (TRIM (descript or )) aUPPERt TRIM (Dobject ) ) 

IF .NOT.FCUNDO 
CLEAR 
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LOOP 

END1P 

nnrxren 

STORE Entry TO Searchval 

CLOSE DATABASES 

ERASE 'Loolcup descriptor. db f 

SET EXACT ON 

ENDIP 

IP NtrrboO % _ 

USE •SnartGuy:PoxBASE+ /Macs Fox files: clones. ob£ # 

GO Nunb 
BROWSE 

STORE Entry TO Searchval 
ENDIP 

CLEAR 

? ‘Northern analysis fcr entry ' 

?? Searchval 

o 

? ‘Enter Y to proceed 1 

WAIT TO OX 

CLEAR 

IP UPPER (OK) o' Y' 
screen 1 off 
RETURN 
ENDIP 

* compression SUBROUTINE FOR Library, dbf 
? 'Compressing the Libraries file now. . . 1 

USE ■ SnartGuy : FoxBASE* /Mac i Fox files : libraries . dbf 1 
SET SAFETY OFF 

SORT CM library TO ‘Compressed libraries. dbf* 

* FOR entered>0 
SET SAFETY ON 

USE *Compressed libraries .dbf * 

DELETE FOR entered* 0 
PACK 

COUNT TO TOT* 

MARK1 a 1 
SW2-0 

DO WHILE SW2*0 ROLL 
IF MARK1 >a TOT 
PACK 
SW2al 
LOOP 
2NDX? 

GO MARK1 

STORE library TO TESTA 
SKIP 

STORE Library TO TSSTB 
IF TESTA « TESTB 
DELETE 
SNDIF 

MARX1 > MARKl-rl 
LOOP 

FNDDO ROLL 

* Northern analysis 
CLEAR 

? 'Doing the northern now. . . * 

SET TALK ON 

USE •SmartGuy : Pox3ASB./Mac :Fox file. i clones. dbf* 
SET SAF3TY OFF 

COPY TO *Hit».dbf * FOR entxy-searchval 
SET SAFETY ON 


84 



WO 95/20681 


PCTAJS95/0) 1 SO 


CLOSE DATABASES 

select 1 

USE ‘Ccutsrwsscd libraries. dbf 
STORE RSCOOUNTO TO Entries 
SELECT 2 
USE 'Hits.dbf* 

Markvl 
00 WHILE .T. 

SELECT 1 

IF MarloEn tries 

EXIT 

EMDIF 

GO MARK 

STORE library TO JiQSfer 
SELECT 2 

COUNT TO Zog FOR library-J igyer 
SELECT 1 

REPLACE hits with zog 

MarkaKsrk+1 

LOOP 

ENCOO* 


SELECT 1 . . 

BROWSE FIELDS LIBRARY. LIBNAME, ENTERED, HITS AT 0,0 

CLEAR 

7 'Enter Y to print: ' 

WAIT TO FRINSET 
IF UPPER (PRB*SET)«'Y' 

SET PRINT CN 
CLEAR 

rant 1 TYPE 0 HEADING ‘Screen 1- AX 40,2 SIZE 286,492 PIXELS PONT 'Geneva ",14 COLOR 0,0,0 
? 'DATABASE ENTRIES MATCHING EWSY ' 

?? Searchvol 
? DATE O 

SCREEN 1 TYPE 0 HEADING ‘Screen 1' AT 40,2 SIZE 286,492 PIXELS POTT ‘Geneva*. 7 COLOR 0.0,0. 
LIST OFF FIELDS library, libnairjfi, entered, hits 


SctOTT FIELDS NUMBER, LIBRARY, D.S,?»Z,R, ENTRY, DESCRIPTOR, 3? START. START.RFEND 

SET TALK OFF 
SET PRINT OFF 
ENDE? 

CLOSE DATABASES 
SET TALK OFF 
CLEAR 

DO •Test print .prg* 

PETUPN 
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TABLE 6 


library libnams 
AO £N IN 001 Inflamed adenoid 
AOAENOROI Adrenal gland (r) 
ADRENOTQ1 Adrenal gland (T) 
AMLBMOT01 AML blaal eaUa (T) 


bmaanotoi 

BMARNOT02 

CAAONOTOI 

CHAONOTOI 

COANMOTDl 

PaRAOTOI 

F1BRAGT02 

REnANTOI 

FI3RNG7Q1 

F13RNOTO 

FIBRNOTOt 

RERNOT03 

HMC1NOT01 

HUVBLPB01 

HUVENOBOI 

HUVSSTB01 

HYP0NO801 

KtONNOTOI 

UVANOTOI 

LUNGNOTQf 

muscnotoi 

CVtQNOQOI 

PANCNOTOI 

pnuNOfloi 

PfTL'NOTOI 

pucNoaoi 

S1NTNOT02 

SPLNFE7D1 

SPUJNOT02 

STOMNOTOI 

6YNORAB01 

78LVMOTTJ1 

THSTNOTOI 

THP1NO801 

THP1PEB01 

THP1PLB01 

U937NOT01 


Bono manoMr 
Bona marrow (T) 

Ctnjiac muscle D 
Chin, hamalor ovary 
Comoal stroma 
FibroWssi, AT 5 
Fibroblast, AT 30 
Fibroblast, AT 
Fibroblast, uvS 
Fibroblast, irv 30 
Fibroblast 
Fibroblast, normal 
Mast coll Una HMC-1 
HUVEC IFNJNF.LFS 
HUVEC control 
HUVEC shear stress 
Hypotheltmus 
Kidney (T) 

Uver (T) 

Lung(T) 

Skeletal muade (T) 
Ovtduet 

Pancreas, normal 
Pituitary (r) 

Pituitary CO 
Placenta 

Smell intaet ine (T) 
Spleen^liver, fatal 
Spleen CO 
Stomach 
Rheum, synovium 
T + B lymphoblast 
Testis (T) 

THP*1 control 
THP phorbol 
THP-1 phorbol LPS 
U937, monocytic touk 


number! ibr a ry 
2304 U837NOT01 

3240 HMC1NOT01 
3269 HMC1NOT01 
4693 HMC1NOT01 
8389 HMC1NOT01 
9139 HMC1NOT01 


d s f 2 r entry 
E H C C T HUMEF1B 

ehcct mumefib 

E H C C T HUMEFlB 
EHCCT HUMEFlB 
EHCCT HUMEFlB 
EHCCT HUMEFlB 


descriptor 
Elongation lador 1-bsta 
Bongatlon (actor 1*bots 
Elongation factor 1 «6ete 
Elongation factor i*beta 
Elongation (actor i-beta 
Elongation factor i*bete 


rfatartstan 

rfend 

0* 

0 

773 

0 

370 

773 

0 

371 

773 

0 

470 

773 

0 

327 

773 

0 

375 

773 
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WHAT IS CLAIMED IS_1 

1. A method of analyzing a specimen containing gene 
transcripts, said method comprising the steps of. 

(a) producing a library of biological sequences; 

5 (b) generating a set of transcript sequences, where 

each of the transcript sequences in said set is indicative 
of a different one of the biological sequences of the 
library; 

(c) processing the transcript sequences in a 

10 programmed computer in which a database of reference 

transcript sequences indicative of reference biological 
sequences is stored, to generate an identified sequence 
value for each of the transcript sequences, where each said 
identified sequence value is indicative of a sequence 

15 annotation and a degree of match between one of the 

transcript sequences and at least one of the reference 
transcript sequences; and 

(d) processing each said identified sequence value to 
generate final data values indicative of a number of times 

20 each identified sequence value is present in the library. 

2 . The method of claim 1 , wherein step (a) includes 
the steps of: 

obtaining a mixture of mRNA; 

making cDNA copies of the mRNA; 

25 isolating a representative population of clones 

transfected with the cDNA and producing therefrom the 
library of biological sequences. 

3. The method of claim 1 , wherein the biological 
sequences are cDNA sequences, 

30 4, The method of claim 1 # wherein the biological 

sequences are RNA sequences * 


5 . The method of claim 1 , wherein the biological 
sequences are protein sequences. 
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6. The method of claim 1, wherein a first value of 
said degree of match is indicative of an exact match, and a 
second value of said degree of match is indicative of a 
non-exact match . 

5 7. A method of comparing two specimens containing 

gene transcripts, said method comprising: 

(a) analyzing a first specimen according to the 
method of claim 1; 

(b) producing a second library of biological 
10 sequences; 

(c) generating a second set of transcript sequences, 
where each of the transcript sequences in said second set 
is indicative of a different one of the biological 
sequences of the second library; 

15 . (d) processing the second set of transcript sequences 

in said programmed computer to generate a second set of 
identified sequence values known as further identified 
sequence values, where each of the further identified 
sequence values is indicative of a sequence annotation and 
20 a degree of match between one of the biological sequences 
of the second library and at least one of the reference 
sequences ; 

(e) processing each said further identified sequence 
value to generate further final data values indicative of a 

25 number of times each further identified sequence value is 
present in the second library; and 

(f) processing the final data values from the first 
specimen and the further identified sequence values from 
the second specimen to generate ratios of transcript 

30 sequences, each of said ratio values indicative of 

differences in numbers of gene transcripts between the two 
specimens . 

8. A method of quantifying relative abundance of mRNA 
in a biological specimen, said method comprising the steps 
35 of: 

(a) isolating a population of mRNA transcripts from 
the biological specimen; 
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(b) identifying genes from which the mRNA was 
transcribed by a sequence-specific method; 

(c) determining numbers of mRNA transcripts 
corresponding to each of the genes; and 

5 (d) using the mRNA transcript numbers to determine 

the relative abundance of mRNA transcripts within the 
population of mRNA transcripts. 

9. A diagnostic method which comprises producing a 
gene transcript image, said method comprising the steps of: 

10 (a) isolating a population of mRNA transcripts from a 

biological specimen; 

(b) identifying genes from which the mRNA was 
transcribed by a sequence-specific method; 

(c) determining numbers of mRNA transcripts 

15 corresponding to each of the genes; and 

(d) using the mRNA transcript numbers to determine 
the relative abundance of mRNA transcripts within the 
population of mRNA transcripts, where data determining the 
relative abundance values of mRNA transcripts is the gene 

20 transcript image of the biological specimen. 

10. The method of claim 9, further comprising: 

(e) providing a set of standard normal and diseased 
gene transcript images; and 

(f) comparing the gene transcript image of the 

25 biological specimen with the gene transcript images of step 
(e) to identify at least one of the standard gene 
transcript images which most closely approximate the gene 
transcript image of the biological specimen. 

11. The method of claim 9, wherein the biological 

30 specimen is biopsy tissue, sputum, blood or urine. 

12. A method of producing a gene transcript image, 
said method comprising the steps of 

(a) obtaining a mixture of mRNA; 

(b) making cDNA copies of the mRNA; 
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(c) inserting the cDNA into a suitable vector and 
using said vector to transfect suitable host strain cells 
which are plated out and permitted to grow into clones, 
each clone representing a unique mRNA; 

5 (d) isolating a representative population of 

recombinant clones; 

(e) identifying amplified cDNAs from each clone in 
the population by a sequence-specific method which 
identifies gene from which the unique mRNA was transcribed; 
10 (f) determining a number of times ea.ch gene is 

represented within the population of clones as an 
indication of relative abundance; and 

(g) listing the genes and their relative abundance in 
order of abundance, thereby producing the gene transcript 
15 image. 

13. The method of claim 12, also including the step 
of diagnosing disease by: 

repeating steps (a) through (g) on biological 
specimens from random sample of normal and diseased humans, 
20 encompassing a variety of diseases, to produce reference 
sets of normal and diseased gene transcript images; 

obtaining a test specimen from a human, and producing 
a test gene transcript image by performing steps (a) 
through (g) on said test specimen; 

25 comparing the test gene transcript image with the 

reference sets of gene transcript images; and 

identifying at least one of the reference gene 
transcript images which most closely approximates the test 
gene transcript image. 

30 14. A computer system for analyzing a library of 

biological sequences, said system including: 

means for receiving a set of transcript sequences, 
where each of the transcript sequences is indicative of a 
different one of the biological sequences of the library; 

35 and 

means for processing the transcript sequences in the 
computer system in which a database of reference transcript 
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sequences indicative of reference biological sequences is 
stored, wherein the computer is programmed with software 
for generating an identified sequence value for each of the 
transcript sequences, where each said identified sequence 
5 value is indicative of a sequence annotation and a degree 
of match between a different one of the biological 
sequences of the library and at least one of the reference 
transcript sequences, and for processing each said 
identified sequence value to generate final data values 
10 indicative of a number of times each identified sequence 
value is present in the library. 

15. The system of claim 14, also including: 
library generation means for producing the library of 

biological sequences and generating said set of transcript 
15 sequences from said library. 

16. The system of claim 15, wherein the library 
generation means includes: 

means for obtaining a mixture of mRNA; 
means for making cDNA copies of the mRNA; 

20 means for inserting the cDNA copies into cells and 

permitting the cells to grow into clones; 

means for isolating a representative population of the 
clones and producing therefrom the library of biological 


sequences. 
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